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Much, w orh h a s  b e e n  done w i th in  r e c e n t  y e a r s  to w ard s
e l u c id a t in g  th e  c a u s a t io n  o f  m e n ta l d i s e a s e s  and  i t  i s
now r e c o g n is e d  b y  th e  p h y s io g e n ic  s c h o o l  o f  p s y c h i a t r i s t s
t h a t  c e r t a i n  fo rm s o f  m e n ta l  d i s o r d e r  a r e  due t o  t o x i n s ,
( 1 )
many o f  w h ich  a r e  m ic ro b ic  i n  o r i g i n .  T here  does n o t  
a p p e a r  t o  b e ,  h o w ev er, a n y  u n i f o r m i ty  o f  o p in io n  t h a t  
one p a r t i c u l a r  o rg an ism  o r  g roup  o f  o rg an ism s iS  th e  
e x c i t i n g  c a u s e  i n  an y  p a r t i c u l a r  m e n ta l syndrom e and  t h i s  
i s  p e rh a p s  o n ly  to  b e  e x p e c te d  when one c o n s id e r s  how 
v a r i e d  and  d i f f e r e n t  a r e  t h e  c l i n i c a l  m a n i f e s ta t io n s  
e n c o u n te re d  I n  an y  fo rm  o f  m e n ta l  d is o rd e r*  The o b je c t  
o f  t h i s  t h e s i s ,  t h e r e f o r e ,  i s  to  em phasise  t h e  im p o rta n c e  
o f  le u c o g e n e s is  i n  t h e  p sy c h o se s  and  to  a t te m p t  to  
c o r r e l a t e  th e  v a r io u s  m e n ta l  s t a t e s  w i th  th e  h a e m o p o ie tic  
ch an g es w h ich  occu r*  The o a se s  s e l e c t e d  and  r e f e r r e d  
t o  a r e  draw n e x c lu s iv e ly  fro m  th e  M anic D e p re s s iv e  
Group o f  th e  p s y c h o s e s , b u t  s u f f i c i e n t  r e s e a r c h  has b e e n  
c a r r i e d  o u t  i n  c e r t a i n  o f  th e  o th e r  p sy c h o se s  to  demon­
s t r a t e ,  t h a t  i n  th e s e  c a s e s  a l s o ,  le u c o g e n e s is  p la y s  an  
e s s e n t i a l  p a r t*  I t s  im p o rta n c e  c a n n o t b e  o v e r r a te d  and  
i s  a  v a lu a b le  l i n k  i n  e lu d i e a t in g  some h i t h e r t o  i n e x p l i c ­
a b l e  a l t e r a t i o n s  i n  th e  c l i n i c a l  p i c tu r e *  V ario u s  
c a u s a t iv e  and  p r e d i s p o s in g  f a c t o r s  a r e  r e c o g n is e d  i n  th e
2 .
Manic D e p re s s iv e  Group o f  p sy c h o se s  h u t  heyondL t h i s ,  we 
a r e  u n a b le  t o  a c c o u n t f o r  t h e  v a r io u s  a l t e r n a t i n g  s t a t e s  
o r  f o r  th e  s e q u e l a e  o f  e v e n ts  i n  a  g iv e n  c a s e  o r  to  ex ­
p l a i n  s a t i s f a c t o r i l y  why t h e  c l i n i c a l  p i c t u r e  so  o f t e n  
a l t e r s  d r a m a t i c a l ly  fro m  th e  c o n d i t io n  o f  m e n ta l and  
m oto r a c t i v i t y  t o  t h e  q u ie s c e n t  s t a t e  o r  even  to  th e  
d e p re s s e d  and  i n a c t i v e  s t a t e  and  e v e n tu a l ly  to  th e  c h ro n ic  
c o n d i t i o n .  F u r th e rm o re , we e x p e r ie n c e  d i f f i c u l t y  i n  
a s c e r t a i n i n g  th e  t e r m in a l  c o n d i t io n  i n  m ost c a s e s  and  
i n  th e s e  c a n  o n ly  g iv e  a  v e r y  t e n t a t i v e  p r o g n o s i s .  I t  
i s  m a n if e s t  t h a t  th e  c o n t i n u a l l y  c h a n g in g  panoram a o f  
c l i n i c a l  f e a t u r e s  o b se rv e d  i n  th e  M anic D e p re s s iv e  p sy c h o se s  
c a n n o t b e  a d e q u a te ly  e x p la in e d  b y  p s y c h o lo g ic a l  o r  by  e x ­
ogenous f a c t o r s  a lo n e  ahd  m u s t, o f  n e c e s s i t y ,  b e  d e te rm in e d  
b y  u n d e r ly in g  p a th o l o g i c a l  p r o c e s s e s .  I n  t h i s  t h e s i s ,  
t h e  m ore s t r i k i n g  a l t e r a t i o n s  fro m  th e  n o rm a l h av e  b e e n  
i n v e s t i g a t e d  and  i t  i s  to  b e  hoped  t h a t  a  m ore e x te n s iv e  
r e s e a r c h  w i l l  e l u c i d a t e  much t h a t  h a s  h i t h e r t o  rem a in e d  
u n re c o g n is e d  i n  t h e  p s y c h o s e s .
I n  th e  p s y c h i a t r i c  f i e l d ,  t h e  s tu d y  o f  le u c o g e n e s is  
w i th  r e f e r e n c e  t o  m e n ta l d i s o r d e r  i s  b y  no means a  
r e c e n t  in n o v a t io n ,  d a t in g  b a c k  to  t h e  c lo s e  o f  t h e  p re v io u s  
c e n tu r y  when th e  l e u c o c y t i c  r e s p o n s e s  w ere  i n v e s t i g a t e d
(2 )
b y  l e w is  B ru ce  an d  o t h e r s .  S in c e  th e n ,  many ad v an ces  
h a v e  b e e n  made i n  th e  re a lm  o f  H aem ato logy , more s c i e n t i f i c  
te c h n iq u e  h a s  b e e n  em ployed and  v a r io u s  th e r a p e u t i c  and  
b io c h e m ic a l  m easu res  h a v e  b e e n  u t i l i s e d  i n  c o n ju n c t io n  
w i th  th e  b lo o d  d e te r m in a t io n s .  I t  c a n n o t b e  o v e r ­
e m p h asised  how ever t h a t  su c h  ad v an ces  h av e  b e en  made 
p r a c t i c a l l y  e x c lu s iv e ly  i n  t h e  s tu d y  o f  so m a tic  d i s e a s e s ,  
w h i le  l i t t l e  i f  an y  a t te m p t  h a s  b e e n  made to  c o r r e l a t e  
th e  u n d e r ly in g  p a th o l o g i c a l  p ro c e s s e s  w i th  th e  m e n ta l 
d i s o r d e r ;  h e n c e  t h e r e  h a s  b e e n  b u t  l i t t l e  ad vance  t o ­
w ards d e te rm in in g  th e  b a s i s  o f  t h e  c h a r a c t e r i s t i c  m e n ta l 
and  p h y s i c a l  f e a t u r e s  o f  th e  p s y c h o s e s . W ith  t h e  i n t r o ­
d u c t io n  o f  a r t i f i c i a l  m ethods o f  p ro d u c in g  p y r e x ia ,  we 
p o s s e s s  a  p o te n t  weapon i n  p r o c u r in g  a l t e r a t i o n s  i n  th e  
h a e m o p o ie tic  s y s te m ,b u t  t h e r e  s t i l l  re m a in s  th e  f a c t  
t h a t ,  i n  m e n ta l  d i s e a s e s  p r o p e r ,  a s  a s c e r t a i n e d  by  
l a b o r a t o r y  i n v e s t i g a t i o n s  we a r e  d e a l in g  w i th  c o n d i t io n s  
c h a r a c t e r i s e d  b y  a  c o m p le x ity  o f  a l t e r a t i o n s  from  th e  
n o rm al o u t  o f  a l l  p r o p o r t io n  t o  th o s e  fo u n d  i n  so m a tic  
d i s o r d e r s ,  g iv e n  th e  same s u b j e c t iv e  an d  o b je c t iv e  
c l i n i c a l  p i c t u r e .  B e a r in g  th e s e  c o n s id e r a t io n s  i n  m ind , 
i t  w i l l  b e  r e a d i l y  u n d e rs to o d  t h a t  an y  r e a l  ad v an ce  i n  
th e  s u b j e c t  w i l l  o n ly  b e  o b ta in e d ,  n o t  by  c a s u a l  l e u c o c y t i c
4 .
d e te r m in a t io n s  a t  i r r e g u l a r  and  in f r e q u e n t  i n t e r v a l s  
b u t  o n ly  b y  s y s te m a t ic  and  p ro lo n g e d  s e r i a l  c o u n ts .
I b i s  a p p e a rs  a n  in v o lv e d  and  somewhat l a b o r io u s  
m ethod w hich  a t  f i r s t  seem s to  f u r n i s h  no i n d i c a t i o n  
o f  a  r e l a t i o n s h i p  b e tw een  th e  m e n ta l f e a t u r e s  and  th e  
le u e o g e n ic  r e s p o n s e s ,  b u t ,  a f t e r  a  s e r i e s  o f  su c h  c o u n ts  
h ave  b e e n  p e rfo rm e d , a  d e f i n i t e  and  d i s t i n c t i v e  r e ­
l a t i o n s h i p  c an  r e a d i l y  b e  a p p r e c i a t e d .  I t  seem s s u p e r ­
f l u o u s  to  em p h asise  th e  im p o rta n c e  o f  r e g u l a r i t y  i n  
th e  e s t im a t io n s  s in c e  th e  b lo o d  p i c t u r e  i s  so  s u s c e p t ib l e  
t o  exogenous i n f l u e n c e s ,  t h a t  u n i f o r m i ty  much b e  a c h ie v e d  
a s  f a r  a s  p o s s ib l e  i n  th e  c o n d i t io n s  u n d e r w h ich  th e  
s u c c e s s iv e  c o u n ts  a r e  ta k e n  b e f o r e  an y  r e l a t i o n s h i p  o r  
d i s t i n c t i v e  f e a t u r e s  c a n  b e  u n e q u iv o c a lly  d e m o n s tra te d .
, I n  th e  p s y c h o s e s ,  th e  c h ie f  i n t e r e s t  from  a  p a th o lo ­
g i c a l  p o i n t  o f  v iew  l i e s  r a t h e r  i n  th e  im p o r ta n t  lym pho­
c y t i c  ch an g es w h ich  o c c u r  th a n  i n  t h e  n e u t r o p h i l e
v a r i a t i o n s ,  t o  w h ich  a t t e n t i o n  h a s  m a in ly  b e e n  d i r e c t e d
(3 )
i n  th e  p a s t .  T h a t im p o r ta n t  n e u t r o p h i l e  changes do 
o c c u r  i n  t h e  p sy c h o se s  c a n n o t b e  d i s p u te d  b u t  th e y  a r e  
r a t h e r  o f  a  g e n e r a l i s e d  t i s s u e  r e a c t i o n  m echanism , w h ere ­
a s  th e  ly m p h a tic  r e a c t i o n  may b e  r e g a rd e d  a s  o f  a  h ig h ly  
s p e c i a l i s e d  n a t u r e .  I n  th e  p s y c h o s e s , th e  ly m p h a tic  
r e a c t i o n  i s  n o t  u s u a l ly  p r e s e n t  to  su c h  a  m arked d e g re e
5 .
a s  i n  c e r t a i n  o f  t h e  so m a tic  d i s o r d e r s ,  e . g .  G la n d u la r  
F e v e r ,  w here  s p e c i a l  i n f e c t i v e  a g e n ts  a r e  c a u s a t iv e  
o f  a  p ro n o u n ced  ly m p h a tic  t i s s u e  s t im u la t io n #  i 'h i s  
s ta te m e n t  ho w ev er, m ust n o t  h e  a c c e p te d  a s  a  h a rd  and  
f a s t  r u l e ,  s i n c e  c e r t a i n  p s y c h o t ic  c o n d i t io n s  a r e  
e n c o u n te re d  w here  th e  ly m p h a tic  r e s p o n s e  n o t  o n ly  
a p p ro x im a te s  h u t  ev en  s u r p a s s e s  t h a t  w h ich  i s  commonly 
fo u n d  i n  t h e  v a r io u s  so m a tic  d i s e a s e s ;  a  r e a c t i o n  
w hich  a t  once s u g g e s ts  th e  p o s s i b i l i t y  o f  a  d e f i n i t e l y  
s p e c i f i c  i n f e c t i v e  o r i g i n  f o r  t h e  p s y c h o s e s . A t 
p r e s e n t ,  we c a n  o n ly  s t a t e  t h a t  i n  th e  p sy c h o se s  
t h e r e  i s  p r e s e n t  a " ly m p h a tic  r e a c t i o n  syndrom e" and  
we c a n  o n ly  assum e t h e  e x is te n c e  o f  a  s y s te m a t ic  
i n f e c t i o n  h y  an a lo g y #  From s e r i a l  c o u n ts ,  h o w ev er, 
t h e  t i s s u e  a t t a c k e d  c a n  h e  show n t o  h e  t h a t  o f  th e  
ly m p h a tic  s y s te m , e i t h e r  i n  th e  n a tu r e  o f  s t i m u l a t i o n  
o r  o f  i n h i b i t i o n ,  a s  i n  a  v e r y  v i r u l e n t  i n f e c t i o n ,  
a  f a c t  w h ich  f u r t h e r  em p h asises  th e  p o s s i b i l i t y  o f  
a n  i n f e c t i v e  a g e n t  b e in g  th e  c a u s a t iv e  f a c t o r .
From  a  p h y s i o l o g ic a l  and  p s y c h o lo g ic a l  p o i n t  o f  
v ie w , th e  ly m p h a tic  r e a c t i o n  is  o f  c o n s id e r a b le  im p o r t­
a n c e  a s  i t  o c c u rs  d u r in g  a  p h a se  o f  te m p o ra ry  e x h a u s t io n  
an d  m e ta b o lic  a u t o - i n t o x i c a t i o n  a s s o c i a t e d  w i th  a n  i n ­
6 .
d e f i n i t e  f a c t o r ,  th e  n a tu r e  o f  w h ich  i s  a t  p r e s e n t  
n o t  c l e a r l y  u n d e rs to o d . i h i s  u n e x p l ic a b le  f a c t o r  
may p o s s ib l y  h e  i n t i m a t e l y  l in k e d  w i th  th e  ly m p h a tic  
r e s p o n s e  i n  some m anner g iv in g  r i s e  to  a  p ic tu re  s u g g e s t ­
iv e  o f  c h ro n ic  i n f e c t i o n  and  to x ic  a c t i o n .  I t ,  t h e r e ­
f o r  9 , seem s r e a s o n a b le  to  advance  th e  s u g g e s t io n  t h a t  
t h i s  f a c t o r  m ust b e  o f  i n f e c t i v e  o r i g i n  and  w h ile  
c a p a b le  o f  i n h i b i t i n g  n e u t r o p h i l e  re s p o n s e  to  a  m arked 
d e g re e ,  w i l l  n e c e s s a r i l y  a t t r a c t  l i t t l e  o r  no so m a tic  
r e a c t i o n ,  f h i s  c o m b in a tio n  o f  t o x ic  a c t i o n  and  Re­
a c t i o n ,  when fo u n d  i n  th e  p s y c h o s e s ,  i s  s u g g e s t iv e  o f  
th e  p re s e n c e  o f  a  s p e c i f i c  n e u r o to x in ,  c a p a b le  o f  
c a u s in g  ly m p h a tic  s t i m u l a t i o n  w h i le  s im u lta n e o u s ly  p r o ­
d u c in g  n e u t r o p h i l e  i n h i b i t i o n  and  p a r e s i s ,  2h e  power 
o f  t h e  ly m p h a tic  r e s p o n s e  m ust n e c e s s a r i l y  depend upon 
t h e  d e g re e  o f  i n t e r - r e l a t i o n s h i p  b e tw een  th e s e  a n ta g o n ­
i s t i c  f a c t o r s .
•fly t h e  te rm  " ly m p h a tic  r e a c t i o n 1* i s  m eant a n  
anom alous r e s p o n s e  o f  t h e  h a e m a to p o ie t ic  t i s s u e s  t o  in f  ec tiao . 
fl h e  name was f i r s t  u se d  by  1‘u e rk  who r e c o r d e d  a  c a s e  o f  
a c u te  s e p s i s  i n  w h ich  a  r e l a t i v e  ly m p h o c y to s is  r e p la c e d  
th e  n o rm al n e u t r o p h i l i a  w h ich  i s  th e  c h a r a c t e r i s t i c  
r e s p o n s e  t o  i n f e c t i o n .  S e v e ra l  o th e r  w o rk e rs  h av e  i n -
v e s t i g a t e d  t h i s  c o n d i t io n  and  w h ile  some r e g a r d  th e  
r e a c t i o n  a s  b e in g  c o n s t i t u t i o n a l  i n  n a tu r e ,  B a e g e li  
ad v an ces  th e  th e o ry  t h a t  s p e c i a l  i n f e c t i v e  a g e n ts  
a r e  c a u s a t iv e  o f  a  ly m p h a tic  t i s s u e  s t i m u l a t i o n .  The 
b lo o d  p i c t u r e  o f  t h i s  ly m p h a tic  r e a c t i o n  shows g r e a t  
v a r i a t i o n s , 1 fro m  2700 le u c o c y te s  o f  w hich  74?® w ere 
ly m p h o cy tes  t o  K o e n ig s b e rg e r ’ s  c a s e  o f  23 ,600  le u c o c y te s  
o f  w h ich  64?*> w ere  ly m p h o c y te s . T hese f i g u r e s  servfc 
to  i n d i c a t e  t h e  ex trem e  v a r i a t i o n s  w hich  may be  en­
c o u n te re d  i n  i n v e s t i g a t i n g  th e  ly m p h a tic  r e a c t i o n .  I f  
t h e  r e s p o n s e s  o f  th e  ly m p h a tic  sy s te m  to  w e l l  r e c o g n is e d  
p a th o l o g i c a l  s t a t e s  a r e  c o n s id e r e d ,  c e r t a i n  i n t e r e s t i n g  
o b s e r v a t io n s  a r e  e n c o u n te re d . I n  ty p h o id  f e v e r ,  th e  
i n f e c t i v e  e t i o l o g y  o f  w h ich  i s  w e l l  e s ta b l is h e d ^  t h e r e  i s  
u s u a l ly  a  h y p e r p l a s i a  o f  t h e  ly m p h a tic  t i s s u e  i n  th e  
p o r t a l  t r a c t  a s s o c i a t e d  w i th  a n  e a r l y  r e l a t i v e  and  
l a t e r  a b s o lu te  ly m p h o c y to s is .  The ly m p h a tic  r e a c t i o n  i s  
im p o r ta n t  i n  t h i s  c o n d i t i o n ,  p r o t e c t i n g  th e  t i s s u e s  
a g a i n s t  t o x ic  b a c i l l a r y  i n f e c t i o n  and  t h e  p ro g n o s is  
may b e  a c c e p te d  a s  v a ry in g  d i r e c t l y  w i th  th e  e x te n t  o f  
ly m p h o c y tic  r e s p o n s e .  S i m i l a r ly ,  i t  h a s  b e e n  d e m o n s tra t-  
ed  t h a t  h y p e rly m p h o c y to s is  i n  D y se n te ry  and  T u b e rc u lo s is  
i s  o f  f a v o u r a b le  p r o g n o s t ic  s i g n i f i c a n c e  w h ile  n e u t r o p h i l i a  
an d  l e u c o c y to s i s  a r e  b o th  b ad  s i g n s .  F u r th e r  J a c k s o n ,
8 .
a s  a  r e s u l t  o f  p ro lo n g e d  i n v e s t i g a t i o n s  upon g e n e r a l  
p a r a l y s i s  o f  t h e  i n s a n e ,  d e m o n s tra te d  t h a t  th e  p r o ­
d u c t io n  o f  a n  a r t i f i c i a l  ly m p h a tic  r e a c t i o n  h y  s ma l l  
d o se s  o f  T u b e r c u lin  p ro lo n g e d  th e  r e m is s io n  p e r io d s *
T hese  o b s e r v a t io n s  em phasise- t h e  p a r t  p la y e d  b y  th e  
ly m p h a tic  sy s te m  a s  a  d e fe n c e  m echanism  and  upon th e  
r e c u p e r a t iv e  pow ers o f  t h i s  s y s te m , r e c o v e ry  o f t e n  
depends*
In  th e  M anic D e p re s s iv e  P s y c h o s e s , t h e r e  a r e  
d e f i n i t e  in d ic a tio n s" tta a t t h ^ a p h a t i c  sy s te m  i s  b e in g  
a c t e d  upon t o  a  d e g re e  t h a t  i s  p a th o l o g i c a l  i n  i t s  
i n t e n s i t y  and  t h i s  f a c t  i s  im p o r ta n t  i f  o n ly  on  a c c o u n t 
o f  t h e  in f r e q u e n t  r e f e r e n c e s  t o  i t s  o c c u r re n c e  i n  th e  
l i t e r a tu r e *  Numerous i n v e s t i g a t o r s  h ave  n o te d  p e r s i s t e n t  
s l i g h t  v a r i a t i o n s  fro m  th e  n o rm a l i n  many o f  t h e i r  c a s e s  
b u t  a s  th e s e  o b s e r v a t io n s  h av e  b e e n  made a t  i r r e g u l a r  
and  in f r e q u e n t  i n t e r v a l s  i n  th e  c o u rs e  o f  r o u t i n e  ex ­
a m in a t io n s ,  i t  i s  n o t  s u r p r i s i n g  t h a t  l i t t l e  o r  no im -
(4 )
p o r ta n c e  h a s  b e e n  a t t a c h e d  t o  th o s e  r e s u l t s *  As em phasise!, 
e a r l i e r  i n  t h i s  p a p e r ,  a  t r u e  i n d i c a t i o n  o f  th e  im p o rta n c e  
o f  t h e s e  p e r s i s t e n t l y  ab no rm al v a r i a t i o n s  i n  th e  haem o- 
p o i e t i c  sy s te m  c a n  o n ly  b e  a p p r e c ia te d  i f  an  i n v e s t i g a t i o n  
b e  c a r r i e d  o u t  ikpon a  s e l e c t e d  nuqpber o f  c a s e s  b y  means
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o f  s e r i a l  co u n ts*  T h is  f a c t o r  h a s  n o t  h e en  f u l l y  
a p p r e c ia te d  h y  s e v e r a l  o th e r  w ork e rs  i n  t h i s  f i e l d  
o f  P s y c h ia t r y  and  a c c o u n ts  f o r  t h e i r  m i s i n t e r p r e t a t i o n  
o f  t h e s e  v a r i a t i o n s .  T hus, u n t i l  th e  im p o rta n c e  w hich  
i t  m e*±ts i s  a s s ig n e d  to  t h i s  b ra n c h  o f  r e s e a r c h ,  th e  
r e a l  m eaning  o f  any  b lo o d  a l t e r a t i o n s  from  th e  no rm al 
i n  th e  P sy c h o se s  w i l l  re m a in  h id d e n  and any  p ro g re s s  
i n  a  t h e r a p e u t i c  d i r e c t i o n  w i l l  o f  n e c e s s i t y  b e  th w a r te d .
I n  c o n s id e r in g  th e  a c t u a l  c l i n i c a l  m a t e r i a l  em­
p lo y e d , g r e a t  d i f f i c u l t y  h a s  b e e n  e x p e r ie n c e d  i n  d e t e r ­
m in in g  t h e  m ost s a t i s f a c t o r y  a v en u e  o f  a p p ro a c h , b o th  
from  a  t e c h n i c a l  an d  a  t h e r a p e u t i c  p o in t  o f  v iew  a s  
w e l l  a s  on  a c c o u n t o f  th e  d i f f i c u l t i e s  to  b e  o v e r ­
come a s  r e g a r d s  th e  tim e  in v o lv e d ,  t h e  v a r i a b i l i t y  o f  
th e  d i f f e r e n t  c a s e s  fro m  a  c l i n i c a l  p o in t  o f  v iew  and 
th e  im p o r ta n t  p a r t  p la y e d  b y  exogenous i n f lu e n c e s .  
M a n i f e s t ly ,  on  a c c o u n t o f  t h e  t im e  an d  la b o u r  in v o lv e d  
i n  d o in g  s e r i a l  c o u n ts ,  i t  i s  im p o s s ib le  to  em ploy 
t h i s  m ethod i n  a l l  t h e  M anic D e p re s s iv e  c a s e s  u n d e r 
o b s e r v a t io n .  On th e  o th e r  h a n d , how ever, i t  i s  o f  
l i t t l e  v a lu e  t o  c o n s id e r  i s o l a t e d  and  u n c o n n e c te d  e s ­
t im a t io n s  on a  number o f  c a s e s  i n  a n  a t te m p t  t o  d e t e r ­
m ine a  u n ifo rm  f a c t o r ,  s i n c e ,  u n d e r th e s e  c o n d i t i o n s ,
10 .
one w ould  "be d e a l in g  w ith  v a r io u s  p h a se s  o f  p s y c h o t ic  
r e a c t i o n ,  from  a l l  s t a t e s  le a d in g  t o  r e c o v e ry  o r 
c h r o n i c i t y  and  th o s e  in te r m e d ia te  i n  ty p e .  F u r th e r ­
m ore, a s  s t a t e d  e a r l i e r ,  t h e  ex trem e s u s c e p t i b i l i t y  
o f  t h e  h a e m o p o ie tic  sy s te m  to  exogenous f a c t o r s  n e c ­
e s s i t a t e s  t h e  s e l e c t i o n  o f  a  u n ifo rm  tim e  o f e x a m in a tio n  
f o r  a l l  c a s e s ,  so  t h a t  th e  e f f e c t  o f  d i g e s t i o n  w i l l  n o t  
i n f lu e n c e  r e s u l t s .  F i n a l l y ,  th e  p re s e n c e  o r  o th e rw is e  
o f  p o s s ib l e  h id d e n  g ro s s  o rg a n ic  d i s o r d e r s ,  and  t o  w hat 
e x te n t  t h e s e  w i l l  i n f lu e n c e  th e  h a e m o p o ie tic  sy s te m , 
m ust a l s o  b e  ta k e n  i n to  a c c o u n t .  W ith  th e s e  v a r io u s  
p o in t s  i n  v iew  a n  a t te m p t  h a s  b e e n  made to  c l a s s i f y  
th e  c l i n i c a l  m a t e r i a l  u n d e r re v ie w  i n t o  t h r e e  g ro u p s .
G-HOIIP I  c o m p rise s  th o s e  c a s e s  upon whom a  s i n g l e  
s y s te m a t ic  b lo o d  c o u n t f o r  e r y t h r o c y te s , l e u c o c y te s ,  
h a e m o g lo b in , c o lo u r  in d e x ,  d ia m e te r  of c o rp u s c le s  e t c ,  
was p e rfo rm e d  a s  p a r t  o f  th e  o r d in a r y  r o u t in e  e x a m in a tio n  
upon a d m is s io n  and  upon d i s c h a r g e ,  e i t h e r  r e c o v e re d ,  r e ­
l i e v e d ,  o r  o th e r w is e .  I n  some o f  th e s e  c a s e s ,  i n t e r ­
m e d ia te  e x a m in a tio n s  w ere  c a r r i e d  o u t  a t  i r r e g u l a r  
i n t e r v a l s  a s  c irc u m s ta n c e s  dem anded. I t  w i l l  b e  r e a d i l y  
a p p r e c i a te d  t h a t  th e  m a jo r i t y  o f  t h e s e  c a s e s  gave  v ag u e  
an d  in d e te r m in a te  r e s u l t s  from  w h ich  no d e f i n i t e  c o n -
1 1 .
e lu s io n s  c o u ld  be  d e d u ce d . I n  som e, how ever, s u f f i c i e n t  
e v id e n c e  was o b ta in e d  to  j u s t i f y  th e  v a lu e  o f  th e  m ethod 
i n  i s o l a t e d  c a s e s ,  a s  w i l l  b e  s e e n  l a t e r ,  when f o r  exam ple , 
i f  a  m arked d i f f e r e n c e  i s  fo u n d  b e tw een  th e  b lo o d  
p i c t u r e  b e f o r e  and  a f t e r  t r e a tm e n t ,  th e n  t h i s ^ a l t e r a t i o n  
sh o u ld  b e  c a r e f u l l y  i n t e r p r e t a t e d  i n  c o r r e l a t i o n  w ith  
t h e  p a t i e n t f s  m e n ta l c o n d i t io n .  i h i s  m ethod o f  i n ­
v e s t i g a t i o n  m ust h o w ev er, b e  r e g a rd e d  a s  a  p oo r su b ­
s t i t u t e  f o r  th e  more a c c u r a t e  m ethod o f  s e r i a l  c o u n ts ,  
and  i t  i s  b y  l a y in g  undue s t r e s s  upon th e  r e s u l t s  o b ta in e d  
u n d e r t h e s e  c o n d i t io n s  t h a t  s e v e r a l  o th e r  w orkers
h av e  e r r e d  fu n d a m e n ta l ly  i n  t h e i r  i n t e r p r e t a t i o n  o f  th e
(5 )
le u c o g e n ic  r e s p o n s e .
GROUP I I  c o m p rise s  th o s e  c a s e s  i n  whom th e  m ethod 
o f  s e r i a l  c o u ilts  was a d o p te d  a s  a  means o f  f u r t h e r  i n ­
v e s t i g a t i n g  th e  ly m p h a tic  r e s p o n s e  o v e r a  f i x e d  p e r io d  
w h ich  o f  n e c e s s i t y  v a r i e d  w ith  th e  ty p e  o f  c a s e  u n d e r 
c o n s i d e r a t i o n .  I h e  r o u t i n e  m ethod a d o p te d  was a s  
f o l l o w s : -  e s t im a t io n s  w ere  c a r r i e d  o u t  a t  4 h o u r ly  
i n t e r v a l s  d u r in g  th e  24 h o u rs  -  th e  h o u rs  o f  th e s e  
c o u n ts  b e in g  d e te rm in e d  so  t h a t  t h e  p o s s ib l e  changes 
f o l lo w in g  d i g e s t i o n  w ere  e l im in a te d  and  a l s o  t h a t  a  
d e f i n i t e  c o r r e l a t i o n  o f  t h e  e a r ly  m orn ing  s t a t e  o f  th e
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p a t i e n t  w ith , t h a t  o f  th e  l a t t e r  p a r t  o f  t h e  day  sh o u ld
h e  e n su re d  an d  e m p h a sise d . T hroughou t th e  i n v e s t i g a t i o n ,
s h o r t  n o te s  o f  th e  p a t i e n t 1 s  m e n ta l c o n d i t io n  a t  th e
tim e  o f  t h e  c o u n t w ere ta k e n  i n  e v e ry  c a s e .  The
e s t im a t io n s  w ere  made w i th  th e  o r d in a r y  d i l u t i n g  p i p e t t e s ,
th e  -Buerker "d o u b le  cham ber” haem ocy tom eter and a  h e a r s  on
D a y lig h t  lam p , I r i s h m a n 's  s t a i n  was u se d  f o r  th e  b lo o d
sm ears and th e  S c h i l l i n g  d i f f e r e n t i a l  te c h n iq u e  was
( 6 )
em ployed i n  e n n u m e ra tin g  th e  c e l l s .
I t  i s  to  t h i s  g ro u p  o f  c a s e s  t h a t  a t t e n t i o n  i s  
m a in ly  d i r e c t e d  s i n c e ,  b y  a d o p tin g  th e  s e r i a l  co u n t 
m ethod , th e  i n f lu e n c e  o f  exogenous f a c t o r s  i s  re d u c e d  
to  a  minimum and  a l s o  b e c a u se  a n  i s o l a t e d  abnorm al 
r e s u l t  w i l l  n o t ,  o f  n e c e s s i t y ^  r e c e iv e  th e  undue prom ­
in e n c e  w hich  i s  a t t a c h e d  to  i t  when i n v e s t i g a t i o n  by  
s i n g l e  c o u n t i s  a d o p te d . I n  t h i s  m ethod , a l l  r e s u l t s  
w ere  d o u b le -c h e c k e d  a n d , i f  an y  abnorm al v a r i a t i o n  to  
a  m arked d e g re e  w ere  n o te d ,  a  c o n t r o l  e s t im a t io n  was 
p e rfo rm e d  t o  e n s u re  th e  a c c u ra c y  o f  th e  i n i t i a l  d e t e r ­
m in a t io n .
GROUP I I I  co m p rise s  th o s e  o a se s  i n  whom a  s e r i a l  
c o u n t was p e rfo rm e d  a t  i n t e r v a l s  when th e  m e n ta l s t a t e  
show ed a  d e f i n i t e  t r e n d  i n  e i t h e r  a  d i r e c t i o n  o f  m e n ta l
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a c t i v i t y  o r  i n  a  d i r e c t i o n  o f  d e p r e s s io n .  The a l t e r ­
a t i o n s  b e tw een  th e  c l i n i c a l  p i c t u r e s  w ere  th e n  c o r r e ­
l a t e d  w ith  t h e  b lo o d  f i n d in g s .
Out o f  th e s e  g ro u p s o f  c a s e s  th e  m ost s t r i k i n g  
ty p e s  h av e  b e en  s e l e c t e d  f o r  th e  p u rp o se s  o f  t h i s  
t h e s i s  a s  d e m o n s tra tin g  v a r io u s  d e g re e s  o f  ly m p h a tic  
r e a c t i o n .  I n  th e  t h r e e  g ro u p s , s e l e c t e d  c a s e s  have 
b e e n  f u r t h e r  i n v e s t i g a t e d  a t  i n t e r v a l s ,  a s  f a r  a s  
p o s s i b l e ,  su b s e q u e n t t o  t h e i r  d is c h a rg e  and  th e  r e ­
s u l t s  o b ta in e d  h a v e  b e e n  c o r r e l a t e d  w ith  th o s e  o b ta in e d  
w h i le  u n d e r t r e a tm e n t .
W ith  r e f e r e n c e  t o  th e s e  c a s e s ,  a  d ig r e s s io n  f o r  
a  moment i s  j u s t i f i e d  to  c o n s id e r  w hat c o n s t i t u t e s  th e  
n o rm a l b lo o d  p i c t u r e  s in c e  some u n ifo rm  s ta n d a r d  m ust 
b e  a d o p te d  i n  o rd e r  to  com pare d i f f e r e n t  c a s e s  s a t i s ­
f a c t o r i l y .  The v a r io u s  a u t h o r i t i e s  a r e  n o t  e n t i r e l y  
a g re e d  a s  t o  w hat c o n s t i t u t e s  th e  n o rm al b lo o d  p i c t u r e  
an d  t h i s  i s  t o  b e  r e g r e t t e d  s in c e  a  "n o rm al” b lo o d
p i c t u r e  to  some i n v e s t i g a t o r s  w i l l ,  u n d e r th e s e  c o n d i t io n s ,
(7 )
a p p e a r  " p a th o lo g ic a l"  t o  o t h e r s .  I n  t h i s  i n v e s t i g a t i o n ,  
S c h i l l i n g 's  f i g u r e s  h av e  b e e n  a c c e p te d  a s  th e  s ta n d a r d  
i n  d e te rm in in g  any  d e v ia t i o n  fro m  th e  n o rm a l.
E e u t r o p h i le s  60 -  70^
Lym phocytes 23 -  35^
E o s in o p h ile s  2 - 4 ^
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M onocytes 4 -  8$&
The ly m p h o c y tic  v a lu e s ,  a c c o rd in g  t o  t h i s  o b s e r v e r ,  
v a ry  d i r e c t l y  a s  th e  t o t a l  number o f  l e u c o c y te s ;  th e  
n o rm a l number o f  lym phocy tes fo rm in g  23 -  35?* o f th e  
t o t a l  num ber o f  c e l l s  w here  th e  t o t a l  does n o t  exceed  
8000 c e l l s  p e r  c .m m ., and  b e in g  re d u c e d  to  23 -  30?& 
w here  th e  t o t a l  number o f  c e l l s  exceeds t h i s  f i g u r e .  
T h ro u g h o u t, a t t e n t i o n  h a s  b een  p a id  to  t h i s  v a r i a t i o n  
i n  e s t im a t in g  th e  d e g re e  o f  v a r i a t i o n  fro m  th e  n o rm a l. 
F u r th e rm o re , t h e  no rm al r a n g e  o f  t h e  t o t a l  c o u n ts  h a s  
b e e n  a c c e p te d  a s  b e in g  6000 -  8000 c e l l s  p e r  c.mm. 
and  i n  d e te rm in g in g  th e  a b s o lu te  an d  r e l a t i v e  v a lu e s  
t o  b e  a s s ig n e d  to  th e  v a r io u s  r e s u l t s  t h e  fo l lo w in g  
f i g u r e s  h a v e  b e e n  a c c e p te d .
h y p e r le u c o c y to s is  8000c e l l s  and  o v e r p e r  c.mm. 
Mormal 6 0 0 0 - 8000c e l l s  p e r  c.mm.
B y p o le u c o e y to s is  5000 -  6000 c e l l s  p e r  c.mm. 
le u c o p e n ia  500 c e l l s  and  u n d e r p e r  c.mm.
W ith th e s e  p o in t s  i n  m ind , t h e  c o n s id e r a t io n  o f  th e  
c h a r a c t e r i s t i c  f e a t u r e s  o f  th e  i n d iv i d u a l  g ro u p s  i s  
m ost c l e a r l y  d e m o n s tra te d  b y  means o f  haem ogram s.
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GROUP I  ( 1 ) .
Exam ple o f  a  h y p e rly m p h o cy tic  r e a c t i o n  i n  a  
p a t i e n t  who made a  good r e c o v e ry .
Male* M arried *  a e t .5 4  y e a r s ,  l a b o u r e r .  A d m itted  1 5 th
Ju n e ,. 1 9 3 3 . 1 s t .  C e r t .
S y n o p s is  o f  C ase H i s t o r y .
F a m ily : M other s u f f e r e d  fro m  some "n e rv o u s t r o u b le "
from  ag e  o f  45 y e a r s  -  was n e v e r  c e r t i f i e d  an d  
d ie d  a t  age  o f  60 y e a r s  from  C e re b ra l  H aem orrhage. 
F a th e r  was a  c h ro n ic  a l c o h o l i c  a n d  was drowned 
i n  1916 aged  61 y e a r s .
P e r s o n a l :  F a i r l y  b r i g h t  an d  up to  t h e  s ta n d a r d  a t  s c h o o l .
Commenced w ork a t  14 y e a r s .  J o in e d  aripy i n  1914 
and  was d is c h a rg e d ,  wounded i n  l e f t  l e g  i n  1918 , 
M a rr ie d  i n  1920 an d  h as  no f a m i ly .
From 14 u n t i l  48 y e a r s  o f  a g e , he  a p p e a rs  
to  h a v e  l e d  a  w e l l  a d ju s te d  l i f e .  A t 48 y e a r s  
o f  a g e ,  h e  l o s t  h is  employment th ro u g h  i n a t t e n t i o n  
an d  e x p e r ie n c e d  d i f f i c u l t y  i h  o b ta in in g  a  s i t ­
u a t i o n  from  t h i s  p e r io d  onw ards. A h o l id a y  
f a i l e d  t o  p ro d u c e  any  a l t e r a t i o n  i n  th e  s t a t e  
o f  m ild  d e p re s s io n  w hich  a f f e c t e d  him  a t  t h i s
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t im e  and  I n  May 1 933 , he  becam e d e f i n i t e l y  ex ­
a l t e d  and  r e s t l e s s *  He was c e r t i f i e d  and  r e ­
moved t o  th e  m e n ta l h o s p i t a l  on 1 5 /6 /3 3 *
On A d m iss io n :
P h y s ic a l  S t a t e :  H e ig h t 5 f t .  5 i n s ;  w e ig h t 9 s t*  4 lb sS
g e n e r a l  v i t a l i t y  and n u t r i t i o n  v e ry  p o o r .  A 
few  e n la rg e d  g la n d s  i n  p o s t e r i o r  t r i a n g l e  o f  
b o th  s id e s  o f  th e  n e c k . Gums e d e n tu lo u s .  
C i r c u l a t i o n :  H e a r t  a c t i o n  s l i g h t l y  i r r e g u l a r  and  r a p i d .
P u ls e  i r r e g u l a r  and  low  o f  t e n s io n .  P .P .  124 mms 
Hg S y s t o l i c ;  90 mms H g. D i a s t o l i c ,  
lu n g s :  No a b n o rm a li ty  d e te c t e d .  R ad io g ra p h  o f  c h e s t
n e g a t iv e .
M u scu la r S ystem : P o o r i n  to n e .
N ervous S ystem : P u p i l s  e q u a l  and  r e g u l a r .  R e a c t b o th
d i r e c t l y  and  cons e n s u a l ly  to  l i g h t  and  to  
accom m odation .
Abdomen: E x a m in a tio n  f a i l e d  t o  r e v e a l  any  a b n o rm a li ty .
U r in e :  P a le  Amber; A c id ; S .G .1024 . N il  a b n o rm a l.
M e n ta l S t a t e .
On e x a m in a tio n  h e  p r e s e n te d  a  s e l f - s a t i s f i e d ,  com­
p l a c e n t  a p p e a ra n c e , b e in g  m ild ly  g r a n d io s e  and  e l a t e d  
i n  h i s  dem eanour. He t a l k e d  i n c e s s a n t l y  i n  a n  in c o h e re n t
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m anner r a m b lin g  from  one s u b je c t  to  a n o th e r  and  g iv in g  
no c l e a r  im p re s s io n  o f  h i s  m ean ing . H is  a t t e n t i o n  was 
d i f f i c u l t  t o  o b ta in  and  im p o s s ib le  to  r e t a i n  f o r  any  
l e n g th  o f  tim e*  I f  h i s  w ish es  w ere  th w a r te d ,  h e  b e ­
came n o i s y ,  a b u s iv e  and im p u ls iv e ,
C ourse  and  t r e a tm e n t .
F o llo w in g  a  c o u rs e  o f  c o lo n ic  i r r i g a t i o n  and  u l t r a ­
v i o l e t  l i g h t  t r e a tm e n t ,  th e  p a t i e n t  became g r a d u a l ly  
m ore com posed and  im proved p h y s i c a l l y .  I 'h is  im provem ent 
c o n tin u e d  fro m  th e  b e g in n in g  to  J u ly  on w ard s.
C ase R eview ed 2 6 /7 /3 3 :  W eight 10 s t s .  4 l b s .  A p p e t i t e ,  
s l e e p  and  bow el a c t i o n  g o o d .
P a t i e n t  i s  w e l l  o r i e n t a t e d  and  composed and  shows 
a  m arked d e g re e  o f  i n s i g h t  i n to  h i s  c o n d i t i o n ,  b o th  now 
an d  p re v io u s  t o  a d m is s io n . He r e a l i s e s  c l e a r l y  h i s  
m e n ta l i l l n e s s  and  now v o lu n te e r s  th e  in fo rm a t io n  t h a t  
h e  f e e l s  b e t t e r  th a n  h e  h a s  done f o r  y e a r s  p a s t .  He 
d i s p l a y s  i n i t i a t i v e  and  i n t e l l i g e n c e  and  i s  u s e f u l l y  
em ployed i n  th e  O c c u p a tio n a l D ep artm en t.
P a t i e n t  was p u t  on 3 w eek s1 t r i a l  on  7 /8 /3 3  and  was 
f i n a l l y  d is c h a rg e d  r e c o v e re d  on  2 8 /8 /3 3 .
The f o l lo w in g  haemograms d e m o n s tra te  th e  a l t e r a t i o n  
i n  th e  b lo o d  M a tu r e s  w h ich  o c c u r re d  w h ile  th e  p a t i e n t  was 
u h d e r  t r e a tm e n t .
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[M ental
J o n d i t io n
T o ta l  
No. o f 
C e lls
N e u tro p h i le s  
A c tu a l  f>
Lymphocytes 
A c tu a l f>
P e r c.mm. Per c.mm.
1 5 /6 /3 3 lypom ania 
m ild  exal­
t a t i o n ,  
g r a n d io s e  
an d  r a p i d  
f l i g h t  o f  
.d e a s .
10 ,200 5„600 55/0 4 ,5 8 0  
+ 1940
45y>
1 5 /7 /3 3
S l i g h t l y  
im proved  
Much more 
s e t t l e d  
b u t  s t i l l  
g c rru lo u s  
and  m ild - 
I jr  excited
1 1 ,0 0 0 5 ,3 5 0 4 8 .5J> 5 ,650  
+ 3010
5 1 .5 ^
7 /8 /3 3
Much im­
p ro v ed  
m e n ta l ly  
and  phy­
s i c a l l y .  
P u t  on 
p a s s .
1 3 ,0 0 0 5 ,850 45?& 7,150 
+ 4 5 1 0
55?*
R em arks:
The above c a s e  shows b o th  a  r e l a t i v e  and  an  a b s o lu te  
ly m p h o c y to s is ,  g r a d u a l ly  p r o g r e s s iv e  an d  a s s o c i a t e d  w ith  
a  c o r re s p o n d in g  im provem ent i n  th e  p a t i e n t ’ s m e n ta l con­
d i t i o n ,  f i n a l l y  t e r m in a t in g  i n  co m p le te  m e n ta l r e c o v e r y .
An i n t e r e s t i n g  p o in t  o f  n o te  i s  t h a t  t h e  ly m p h o c y tic  v a lu e s  
h a v e  c o n s t a n t ly  b e en  p a th o l o g i c a l  i n  t h e i r  num bers th ro u g h ­
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o u t th e  p e r io d  o f  i n v e s t i g a t i o n  and  h ave  n e v e r  a p p ro a c h ­
ed n o r m a l l im i ts .  T h is  r e l a t i v e  and  a b s o lu te  lym pho­
c y to s i s  h a s  p e r s i s t e d  s u b s e q u e n t to  th e  p a t i e n t ’ s d i s ­
c h a rg e  and  a l th o u g h  th e  a b s o lu te  num bers h av e  d e c re a s e d  
s l i g h t l y ,  th e  r e l a t i v e  v a lu e s  s t i l l  p e r s i s t ,  w h ile  th e  
p a t i e n t  shows no s ig n s  o f  any  r e c u r r e n c e  o f  h i s  m e n ta l 
d i s o r d e r .
GROUP I  ( 2 ) .
Sbcqmple o f  a  s u s ta in e d  h y p e r ly m p h o c y tic  
r e a c t i o n  i n  a  p a t i e n t  w i th  no im prove­
m ent i n  th e  m e n ta l c o n d i t io n .
M ale , S in g le ,  A e t.3 2  y e a r s .  J o i n e r .  A dm itted  1 s t .
A p r i l ,  1932 . 1 s t  C e r t .
S y n o p s is  o f  C ase  H i s t o r y .
F a m ily : Ho p s y c h o t ic  h i s t o r y  e l i c i t e d ,  .Both p a r e n t s
a l i v e  and  h e a l th y ,
P e r s o n a l :  H orm al c h i l d ,  y o u n g e s t o f  f a m ily  o f  4 m a le s ,
h i s  "b ro th e rs  a r e  a l l  a l i v e  and  h e a l th y ,  
d i s p la y in g  no p s y c h o p a th ic  t e n d e n c ie s .  
R eached  h ig h e s t  s t a n d a r d  a t  s c h o o l ,  l e a v in g  
a t  16 y e a r s ,  an d  w orked a s  a p p r e n t ic e  j o i n e r  
u n t i l  21 y e a r s  an d  h a s  rem a in e d  i n  s te a d y  
em ploym ent up to  a  s h o r t  t im e  "before a d ­
m is s io n .  He was a lw ays c h e e r f u l  and  " f u l l  o f
l i f e " ,  i n t e r e s t e d  i n  h i s  w ork and  a m b it io n s ,  
made s o c i a l  c o n ta c t s  r e a d i l y  and  h a s  "been 
d e s c r ib e d  a s  “th e  l i f e  o f  a  p a r t y ” . A t 
i r r e g u l a r  and  in f r e q u e n t  i n t e r v a l s  he  
s u f f e r e d  from  m ild  t r a n s i e n t  a t t a c k s  o f  d e ­
p r e s s i o n ,  T hese  a p p e a r  t o  h av e  b een  c a u se d
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by  h i s  s u c c e s s  i n  l i f e  n o t  b e in g  s u f f i c i e n t  
to  s a t i s f y  h i s  s u p e r  ego*
The o n s e t  o f  h i s  m e n ta l symptoms was 
g r a d u a l .  About s i x  weeks p re v io u s  to  a d m iss io n  
he  showed undue a c t i v i t y  and r e s t l e s s n e s s  -  
f a i l e d  to  r e t u r n  f o r  h i s  m eals -  became 
i r r i t a b l e  and  a g g r e s s iv e  i n  h i s  c o n d u c t -  
h i s  m anner and  c o n v e r s a t io n  becam e " s t r a n g e "  
and  h e  commenced to  go f o r  lo n g  w alk s a t  n i g h t .  
Im m e d ia te ly  p re v io u s  t o  a d m is s io n , h e  became 
u n d u ly  e l a t e d  an d  b o i s t e r o u s  i n  h i s  b e h a v io u r , 
sp e e c h  becom ing r a p id  and  u n i n t e l l i g i b l e ;  
e v e n tu a l ly  h e  was c e r t i f i e d  and  a d m it te d  to  
th e  m e n ta l  h o s p i t a l  on 1 /4 /3 2 *
On a d m is s io n :
P h y s ic a l  S t a t e :  H e ig h t 5 f t .  8 i n s .  W eight 8 s t s .  2 l b s .
P a t i e n t  a p p e a rs  e m a c ia te d . S k in  i s  lo o s e  and 
hangs i n  f o l d s .  S e v e ra l  c a r io u s  t e e t h .
H e a r t :  Shows some s h o r te n in g  o f  c a r d ia c  d i a s t o l e .
P u l s e :  R a p id  and  i r r e u l a r .  B .P . 112 mms, Hg
S y s t o l i c ;  90 mms. H g. D i a s t o l i c ,  
lu n g s :  E x am in a tio n  f a i l e d  to  r e v e a l  an y  a b n o rm a li ty .
H ervous S ystem : M arked f a c i a l  asym m etry . P u p i l s  e q u a l
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and  r  e g u la r ly  c o n tr a c te d *  R e ac t bo ih  d irectly  & can- 
s e n s u a l ly  to  l i g h t  and  to  accom m odation .
Abdomen: E x am in a tio n  o f  a l l  m a^or v i s c e r a  f a i l e d  to
r e v e a l  s ig n s  o f  an y  g ro s s  l e s i o n .
The g e n e r a l  p h y s ic a l  s t a t e  was s u g g e s t iv e  o f 
to x a e m ia .
M en ta l S t a t e .
The p a t i e n t  was u n d u ly  e l a t e d ,  g ra n d io s e  and  g a r r u ­
l o u s .  H is  a s s e r t i o n s  w ith  re fe a rd  to  h i s  p h y s ic a l  
a c h ie v e m e n ts  w ere  n o t  s u p p o r te d  b y  h i s  p h y s ic a l  s t a t e ,  
a l th o u g h  h i s  c la im s  w ere  w i th in  th e  bounds o f  p o s s i b i l i t y .  
E is  sp e e c h  was ra m b lin g  and  a t  t im e s  in c o h e r e n t ;  h i s  
s ta te m e n ts  fo l lo w e d  each  o th e r  w i th  ex trem e r a p i d i t y  
and w ere i r r e l e v a n t  t o  th e  t o p i c  u n d e r d i s c u s s i o n .  He 
was r e s t l e s s ,  and  e x c i te d  and  show ed a  te n d e n c y  t o  .d iv e s t  
h im s e l f  o f  h i s  c l o t h i n g .  When r e m o n s tr a te d  w i th ,  he  
becam e a b u s iv e  a n d  im p u ls iv e .
C ourse  and T re a tm e n t .
I n  s p i t e  o f  m e d ic in a l  t r e a tm e n t ,  th e  p a t i e n t  showed 
an  a g g ra v a t io n  o f a l l  h i s  m e n ta l symptoms d u r in g  th e  
f i r s t  week f o l lo w in g  h i s  a d m is s io n . He became r e s t l e s s ,  
e x c i t a b l e ,  r e s i s t i v e  to  n u r s in g .  E is  c o n v e r s a t io n  
was ra m b lin g  and in c o h e r e n t  and  c o n fu s io n  in c r e a s e d  p r o ­
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g r e s s i v e l y ;  h e  was e a s i l y  d i s t r a e t i b l e  and  c o u ld  n o t  
engage i n  ev en  s im p le  w ard  w o rk , The f l i g h t  o f  id e a s  
e v id e n t  upon a d m is s io n , becam e m ore p ro n o u n ced  and w ere 
fo l lo w e d  b y  th e  o n s e t  o f  m ild  p e r s e c u to r y  id e a s  w hich 
h a v e  p e r s i s t e d  u n t i l  th e  p r e s e n t  t im e .  W ith th e  ex ­
c e p t io n  o f  a  few  s l i g h t  t r a n s i e n t  a t t a c k s  o f d e p re s s io n  
th e  c o n d i t io n  o f  Hypomania h a s  c o n tin u e d  u n i n te r r u p te d l y  
an d  shows no s ig n s  o f  an  e a r l y  im provem en t. The f o l lo w ­
in g  haemograms i n d i c a t e  th e  b lo o d  c o n d i t io n  upon a d m is s io n  
an d  a t  i n t e r v a l s  th ro u g h o u t t h e  i l l n e s s .
B ate
M en ta l
C o n d itio n
T o ta l  
Ho. o f  
C e l l s
N e u tro p h il  es 
A c tu a l
Lymphocytes
A c tu a l
1 /4 /3 2
H ypom ania• 
M ild ly  e l a t ­
ed, g r a n d io s e  
and g a r r u lo u s  
w ith  f l i g h t  
o f i d e a s .
P e r  c •mm*
655&
P e r  c.mrn.
1 2 ,1 0 0 7 ,8 5 0 4250 
+ 1610
359&
1 0 /6 /3 2
Hypomania 
more p ronoun - 
c e d .R e s t le s s ,  
e x c i t e d ,  a b ­
u s iv e  and 
im uu ls i v e .
1 2 ,8 0 0 8 ,1 0 0 6 4 700 
+ 2060
37?*
7 /8 /3 2
B e p re s s io n  
( t r a n s i e n t )  
M o ro s e ,S u lle n  
m o n o s y l la b ic . 
R e fu se s  food*
1 2 ,5 0 0 8 ,5 0 0 68?& 4000
+1360
ZZf>
1 2 /4 /3 3
Hypomania* 
M ild ly  e l ­
a t e d ,  g ra h d -  
io s e  and  
g a r r u l o u s •
1 2 ,6 5 0 8 ,2 5 0 65S& 4400 
+ 1760
35
9 /3 /3 4
H ypom ania• 
S l a t e d ,  
g r a h d io s e ,  
g a r r u l o u s . 
R e s t le s s  
and  e x ­
c i t e d .




The ahove  c a s e  d e m o n s tra te s  th e  p e r s i s t e n c e  o f  b o th  
r e l a t i v e  an d  a b s o lu te  h y p e r  ly m p h o c y to s is  o v e r a  p e r io d  o f
25
22 m onths w i th  no a p p r e c ia b le  a l t e r a t i o n  i n  th e  m e n ta l 
symptoms* The ly m p h o cy tic  r e s p o n s e ,  i n  t h i s  c a s e ,  a l ­
th o u g h  e x h ib i t in g  a  p a th o l o g i c a l  r e s p o n s e  t o  a  f u n c t i o n ­
a l  dem and, b o th  r e l a t i v e l y  and  a b s o l u t e ly ,  i s  how ever, 
i n s u f f i c i e n t  t o  p ro d u c e  a n  a l t e r a t i o n  i n  th e  m e n ta l 
s t a t e .  The p i c t u r e  s u g g e s ts  a  f a i l u r e  o f  th e  d e fe n c e  
m echanism ; w here  th e  r e s p o n s e  h as  su c c e e d e d  to  a  c e r ­
t a i n  d e g re e  b u t  i s  n o t  s u f f i c i e n t  to  p rom ote  r e c o v e r y .
The r e s u l t s ,  when com pared w ith  th o s e  o f  th e  p re v io u s  
c a s e  s u g g e s t  t h a t  i f  r e c o v e r y  i s  to  o c c u r ,  th e n  ly m p h o cy tic  
r e g e n e r a t io n  to  a  more ad v an ced  d e g re e  i s  a p p a r e n t ly  
n e c e s s a ry *  In  t h i s  c a s e ,  ho w ev er, t h e  p r o b a b i l i t y  o f  
a n  e a r l y  r e c o v e ry  m ust f u r t h e r  b e  r e n d e re d  u n lifc e ly  b y  
th e  f a c t  t h a t  a s s o c i a t e d  w i th  t h e  u n d u ly  p ro lo n g e d  p e r io d  
o f  f a i l u r e  o f r e s p o n s e ,  t h e r e  i s  th e  a d d i t i o n a l  f e a t u r e  
i n  th e  l a t e r  e s t im a t io n s  show ing a  ly m p h o c y tic  d e c r e a s e ,  
b o th  r e l a t i v e l y  and  a b s o l u t e l y  a s  com pared w ith  th o s e  
i n  th e  e a r l y  p a r t  o f  th e  i l l n e s s .  T hose o b s e rv a t io n s  
em p h asise  m ore d e f i n i t e l y  th e  p o s s i b i l i t y  o f  a  d e fe n c e  
m echanism  f a i l u r e  i n  t h i s  c ase*
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GROUP I  ( 3 ) .
Example o f  a  m ild  h y p e r ly m p h o c y tic  re s p o n s e  w ith  
a  m arked r e a c t i v e  i n c r e a s e  p re c e d in g  th e  c h a n g e  
from  th e  d e p r e s s iv e  to  th e  m a n ia c a l s t a t e .
F e m a le . S in g le ,  a e t .4 8  y e a r s .  F a c to ry  W orker. A d m itted  
1 1 th  O c to b e r 1 9 31 . 1s t .  C e r t .
S y n o p s is  o f  C ase H i s t o r y .
F a m ily : M other s u f f e r e d  fro m  E p ile p s y  and  d ie d  a t
ag e  o f  27 y e a r s .  S i s t e r  s u f f e r s  from  d ep ress io n . 
F a th e r  a l i v e  and  h e a l th y #
P e r s o n a l :  N orm al "b ir th  and  e a r l y  c h ild h o o d  -  p a t i e n t  i s
t h e  y o u nger o f  two s i s t e r s #  A t ag e  o f  5 y e a r s ,  
p a t i e n t  c o n t r a c t e d  S c a r l e t  F e v e r  w ith  r i g h t  
O t i t i s  M edia f o l lo w in g  w hich  th e  r i g h t  e a r  
c o n tin u e d  to  d is c h a r g e  u n t i l  sh e  re a c h e d  th e  
age  o f  7 y e a r s ,  when th e  d is c h a rg e  c e a s e d . She 
was "backw ard" a t  s c h o o l ,  < iuiet and  r e s e r v e d  
i n  h e r  m anner and  in c l i n e d  to  b e  a s o c ia b le  
an d  e g o c e n t r i c ,  n o t  m aking s o c i a l  c o n ta c t s  
e a s i ly #  l e f t  s c h o o l  a t  15 y e a r s  t o  o b ta in  
em ploym ent i n  a  f a c t o r y  and  h a s  rem a in e d  i n  
s te a d y  employm ent up to  th e  t im e  o f  a d m is s io n . 
W& l i v e s  a lo n e  i n  a  s i n g l e  r e n t e d  room , cooks 
h e r  own m eals and  r a r e l y  goes o u t  a t  n i g h t ;
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s t a t e s  t h a t  s h e  h a s  "few 3X any  f r i e n d s "  
and  i s  n o t  c o n n e c te d  w ith  any  c h u rc h  o r 
s o c i a l  o r g a n i s a t i o n ,  h e r  r e a c t i o n  tim e  
h a s  a lw ays b e en  slow  and  t h i s  "became more 
m arked p re v io u s  to  a d m is s io n . She a lw ay s 
e x p e r ie n c e d  d i f f i c u l t y  i n  a t te m p t in g  new 
w ork and  a p p e a rs  to  h av e  p e rfo rm ed  h e r  
d u t i e s  i n  a n  a u to m a tic  f a s h io n .  She 
was a d m it te d  on 1 1 /1 0 /3 1  i n  a  p rofoundly- 
d e p re s s e d  c o n d i t io n .
On A d m iss io n :
P h y s ic a l  C o n d it io n :  H e ig h t 5 f t .  2 i n s .  W eight 6 s t s .
3 l b s .  Anaemic a p p e a ra n c e . -Blood c o u n t ,  
i i r y th r o c y te s  3 t 6 0 0 f000/c.m m . le u c o c y te s  
4 ,8 0 0 /c .m m # H b.55^
S l i g h t l y  d i l a t e d .  Haemie murmurs a t  m i t r a l  
and  a o r t i c  a r e a s ,  i'io e v id e n c e  o f  any  
v a lv u l a r  o rg a n ic  d i s e a s e .
P o o r i n  volum e and  o f  low t e n s io n .  B .P .
1 15 /80  m m s.hg.
E x am in a tio n  f a i l e d  to  r e v e a l  any  a b n o rm a li t ie s  
e x c e p t d im in ish e d  e x p a n s io n .
S o f t  p a l a t e  in f la m e d , i'ongue raw  and  r e d .  
S e v e ra l  c a r io u s  t e e t h .
H e a r t :
P u ls e :
l u n g s :
M outh:
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N ervous S ystem : R e f le x e s  d i f f i c u l t  to  e l i c i t  and s lu g g i s h
i n  r e a c t i o n .  P u p i l s  e q u a l and  r e g u l a r ,  
r e a c t  "both d i r e c t l y  and  c o n s e n s u a l ly  to  
l i g h t  and  to  accom m odation .
M e n s tru a t io n :  R e g u la r  4 -5 /2 8  d a y s . C eased  two m onths
b e fo r e  a d m is s io n . No d is e a s e  o f  th e  n a s a l  
o r  o r a l  p a s sa g e s  c o u ld  b e  d e m o n s tra te d  upon 
e x a m in a tio n  a l th o u g h  t h i s  was s u s p e c te d  
upon a d m is s io n .
M en ta l C o n d i t io n .
She i s  p ro fo u h d ly  d e p re s s e d  and  co m p la in s  o f  s e v e re  
b i te m p o ra l  h e a d a c h e . D uring  th e  l a s t  two y e a r s  t h e r e  
h av e  b e e n  s e v e r a l  s i m i l a r  a t t a c k s  o f  l e s s e r  s e v e r i t y .
She i s  f a i r l y  w e l l  o r i e n t a t e d  b u t  i s  m o rb id ly  d e p re s s e d  
and  h e r  m ind i s  o c c u p ie d  w ith  id e a s  o f  a  p e r s e c u to ry  
n a t u r e .  D i f f i c u l t y  i s  e x p e r ie n c e d  i n  c o n c e n t r a t io n  and  
h e r  a t t e n t i o n  to  p e r s o n a l  and  b u s in e s s  a f f a i r s  i s  o f  a  
f l e e t i n g  n a t u r e .  She h a s  a  c e r t a i n  d e g re e  o f i n s i g h t  
i n to  h e r  c o n d i t i o n ,  r e a l i s i n g  h e r  d e p re s s io n  and  i r r i t a b i l i t y  
n e v e r th e l e s s  s h e  i s  u n a b le  t o  th row  o f f  t h e  id e a  t h a t  sh e  
i s  u n w o rth y  to  l i v e .  She d i s p la y s  a  l i s t e n i n g  p re o c c u p ie d  
a t t i t u d e  when h e r  a t t e n t i o n  i s  n o t  b e in g  f i x e d  b u t  sh e  
d e n ie s  h e a r in g  v o i c e s .
C o u rse  and  T re a tm e n t .
D u rin g  th e  f i r s t  m onth su b s e q u e n t to  a d m is s io n , t h e r e
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was l i t t l e  im provem ent i n  th e  m en ta l c o n d i t i o n .  H er 
p o s tu r e  was d ro p p in g , h e r  g a i t  and  movements w ere  s lo w , 
h e r  f a c i a l  e x p re s s io n  rem a in e d  f i x e d  and  t h e r e  was com­
p l e t e  a b se n c e  o f  v a r i a t i o n #  Sho a p p e a re d  to  T inderstand  
q u e s t io n s  h u t  h e r  r e p l i e s  rem a in e d  p e r s i s t e n t l y  mono­
s y l l a b i c  and  w ere  & iven i n  a  low m onotone a f t e r  a  p r o ­
lo n g e d  l a t e n t  p e r io d .  She rem a in ed  w e l l  o r i e n t a t e d  b u t  
h e r  a s s o c i a t i o n  o f  id e a s  was m arked ly  r e t a r d e d .
S e v e ra l  b lo o d  e s t im a t io n s  w ere  p e rfo rm ed  a t  t h i s  
s t a g e ,  b u t  th e s e  f a i l e d  to  show any  a p p r e c ia b le  v a r i a t i o n  
fro m  th o s e  o b ta in e d  on a d m is s io n  a s  shown b e lo w .
D ate
T o ta l  
Ho# o f  
C e l l s
Heutro;
A c tu a l
s h i l e s lym phocj
A c tu a l
rt e s
1 1 /1 0 /3 1
P e r c t mm#
61 #5^
P e r  c#mm.
38.5?&4 ,8 0 0 2 ,950 1 ,8 5 0  
+ 120
On 2 8 /6 /3 2 ,  sh e  a p p e a re d  to  make a  su d d en  r e c o v e r y ,  
a l t e r i n g  d r a m a t i c a l ly ,  i n  th e  sp a c e  o f a  few  h o u rs  from  
a  d e p re s s e d  and  i n a c t i v e  s t a t e  to  a  c o n d i t io n  o f  h y p o - 
m a n ia , show ing  b o th  m e n ta l and  m otor a c t i v i t y .  On th e  
f o l lo w in g  d ay , sh e  becam e v i o l e n t ,  a b u s iv e  and  im p u ls iv e  
i n  h e r  b e h a v io u r#  She was e l a t e d ,  e x c i te d  and  g a r r u l o u s ,
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p a c in g  up an d  down th e  w ard , and i n t e r f e r i n g  w ith  th e  
p a t i e n t s  and  s t a f f *  She was t o t a l l y  i n a c c e s s ib l e  and 
v i o l e n t l y  r e f u s e d  any  form  o f  t r e a tm e n t .  T h is  c o n d i t io n  
c o n tin u e d  u n t i l  h e r  t r a n s f e r  on 1 /7 /3 2 .  On 2 6 /6 /3 2 ,  
e x a m in a tio n  o f th e  b lo o d  r e v e a le d  a  p i c t u r e  w h ich  con­
t r a s t e d  m ark ed ly  w i th  t h a t  o b ta in e d  upon a d m is s io n .
D ate
T o ta l  
Mo. o f  
C e l ls
H e u tro j
A c tu a l
h l l e s
5*
Lymphoc
A c tu a l
y te s
i° .........
2 8 /6 /3 2
P e r c .mm.
485*
Pore.m m .
52*6050 2 ,9 0 0 3 ,1 5 0
+410
R em arks:
The ab o v e  c a s e  shows th e  d e f i n i t e  r e a c t i v e  h y p e r ­
ly m p h o c y to s is  c o in c id e n t  w i th  th e  o n s e t  o f  th e  h y p e rm a n ia c - 
a l  c o n d i t i o n .  D uring  th e  d e p r e s s iv e  p h a s e , t h e r e  was a  
m arked d e g re e  o f  le u c o p e n ia  a s s o c i a t e d  w ith  a  s l i g h t  d e ­
g re e  o f  b o th  r e l a t i v e  and  a b s o lu te  h y p e r ly m p h o cy tic  v a lu e s  
and  t h i s  re m a in e d  c o n s t a n t ly  p r e s e n t  o v e r  a  p ro lo n g e d  p e r io d . 
W ith t h e  a d v e n t o f  th e  h y p o m an iac a l c o n d i t io n ,  th e  lym pho­
c y t i c  v a lu e s  becam e in c r e a s e d  t o  th e  e x te n t  o f  72?& o f 
t h e i r , f o r m e r  v a lu e s  a b s o l u t e ly  and  t h e i r  r e l a t i v e  p e r ­
c e n ta g e  b e in g  in c r e a s e d  b y  13.5?* I t  i s  to  b e  r e g r e t t e d  
t h a t ,  i n  t h i s  c a s e ,  a  s e r i a l  c o u n t was n o t  p e rfo rm ed  on
3 1 *
2 7 /6 /3 2 ,  im m e d ia te ly  p re c e d in g  th e  d ra m a tic  change in iJ» e  
c l i n i c a l  p i c t u r e  h u t  h e re  t h e  a l t e r a t i o n  was so  sudden  
and  u n e x p e c te d  t h a t  no p re m o n ito ry  i n d i c a t i o n  o f  any  
ch an g e  i n  th e  m e n ta l p i c t u r e  c o u ld  h e  a p p r e c i a t e d .  T h is 
ex am p le , f u r t h e r  s e rv e s  to  d e m o n s tra te  th e  v a lu e  o f th e  
s e r i a l  m ethod o f  i n v e s t i g a t i o n ,  s in c e  i f  t h i s  m ethod 
h ad  h e e n  u t i l i s e d  h e r e ,  t h e  a l t e r a t i o n  i n  th e  c l i n i c a l  
p i c t u r e  c o u ld  h av e  h e en  more f u l l y  a p p re c ia te d *
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GROUP I I  ( 1 ) .
S e r i a l  c o u n ts  d e m o n s tra tin g  th e  r e s t o r a t i o n  
o f  th e  "n o rm a l” le u c o c y t ic  b a la n c e  coincident 
w i th  m e n ta l r e c o v e r y .
F em ale . S in g le .  A e t.2 1  y e a r s .  A t home. A d m itted
1 2 /1 2 /3 1 .  1 s t  C e r t .
S y n o p sis  o f  C ase H i s t o r y .
F a m ily : F a th e r  -  tw ic e  u n d er c e r t i f i c a t i o n ,  f i r s t  a t
age  o f  45 y e a r s ,  seco n d  a t  61 y e a r s .  A lc o h o l 
was th e  c a u s a t iv e  f a c t o r  o f  th e s e  a t t a c k s  o f 
c o n fu s io n .  D isc h a rg e d  r e c o v e re d  a t  63 y e a r s ,  
d y in g  from  Pneum onia a t  65 y e a r s .
M other -  no p s y c h o t ic  h i s t o r y  a v a i l a b l e ,  d y in g  
when p a t i e n t  was 8 days o ld .
M o th e r 's  b r o t h e r  d ie d  o f  C e re b ra l  S y p h i l i s .
P e r s o n a l :  P a t i e n t  i s  a n  o n ly  c h i l d ,  no rm al i n t e l l i g e n c e
and  a f f e c t i o n .  n e v e r  s u f f e r e d  from  a t t a c k s  
o f  d e p re s s io n  o r  e x c i te m e n t .  Made s o c i a l  
c o n ta c t s  e a s i l y  and  was a  good m ix e r . Upon 
l e a v in g  s c h o o l ,  e n te r e d  b u s in e s s  an d  k e p t  h e r  
s i t u a t i o n  u n t i l  th e  ag e  o f  18 y e a r s  when sh e  
l e f t  t o  keep  h o u se  f o r  h e r  f a t h e r ,  who h ad  r e ­
c e n t l y  b e e n  d is c h a rg e d  from  h o s p i t a l .  F a th e r  
d ie d  when p a t i e n t  was 20 y e a r s  o f  a g e . She
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rem a in e d  h e a l th y  u n t i l  J u l y  1931 when sh e  
“became " n e rv o u s” . R a p id ly  “becom ing e x c i te d ,  
g a r r u lo u s  and r e s t l e s s ,  sh e  commenced to  go 
f o r  lo n g  p e r io d s  w ith o u t  fo o d  and  w alked  a b o u t 
t h e  s t r e e t s  a t  n ig h t  on a c c o u n t o f  in so m n ia .
H er b o d i ly  h e a l t h  becam e m ark ed ly  im p a ire d  
an d  on 2 /1 2 /3 1 ,  sh e  c o l la p s e d  i n  th e  s t r e e t  
an d  was rem oved t o  a  g e n e r a l  h o s p i t a l .  Upon 
a d m is s io n  h e r  m e n ta l c o n d i t io n  became a p p a re n t ;  
sh e  was e x c i t e d ,  n o is y  and  r e s t l e s s  and  c o u ld  
n o t  b e  q u ie t e d .  She was a d m it te d  to  th e  
m e n ta l h o s p i t a l  on 1 2 /1 2 /3 1 .
On A d m iss io n .
P h y s ic a l  S t a t e :  H e ig h t 5 f t .  3 i n s .  W eight 7 s to n e s .
G e n e ra l v i t a l i t y  and  n u t r i t i o n  v e ry  p o o r ,  
th y r e o id  m ild ly  p a lp a b le .  T e e th  c a r i o u s .
C irc u la t io n :  H eart a c t io n  r a p id  and s l i g h t ly  i r r e g u la r .
P u ls e  i r r e g u l a r  and  o f  low  t e n s io n .  B .P . 120 /80  
mms. Hg. F ace  e x tre m e ly  p a le  and  e x t r e m i t ie s  
m i ld ly  c y an o se d .
Mouth and  f f i iro a t:  Mouth d r y ,  to n g u e  f u r r e d ;  s l i g h t  d e ­
g r e e  o f  g i n g i v i t i s .
L ungs: A ppeared  no rm al e x c e p t f o r  d im in ish e d  exp an sio n .
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Abdomen: E x am in a tio n  f a i l e d  to  r e v e a l  any  g ro s s
l e s i o n .
M u scu la r System : Tone v e r y  p o o r . M ild  d e g re e  o f  a s ­
th e n ia  p r e s e n t .
H ervous S ystem : Some d e g re e  o f  f a c i a l  asym m etry p r e s e n t .
R ig h t eyebrow  s l i g h t l y  e le v a te d ;  r i g h t  
p a lp e b r a l  f i s s u r e  n a rro w ed ; r i g h t  
n a s o l a b i a l  f o l d  more p ro m in e n t th a n  l e f t ,  
s l i g h t  p t o s i s  o f  r i g h t  u p p e r e y e l id .
P u p i l s  e q u a l and  r e g u l a r ,  r e a c t  b o th  
d i r e c t l y  and  c o n s e n s u a l ly  to  l i g h t  and  to  
accom m odation .
B lood : E ry th ro c y te s  3 ,2 0 0 ,000/c.m m ; L eu co cy tes
1 0 ,100/c.m m ; H b.55^ R ad io g rap h  o f  s k u l l  
r e v e a le d  no a b n o r m a l i t i e s .
M ental S ta t e .
P a t i e n t  was e x c i t e d ,  e x a l te d  and  r e s t l e s s .  She showed 
a c c e l e r a t e d  m e n ta l  a c t i v i t y  w ith  f l i g h t  o f  id e a s  to o  r a p i d  
t o  b e  f o l l o w e d . . She was u n a b le  to  c o n c e n tr a te  and was 
e a s i l y  d i s t r a c t i b l e .  The e m o tio n a l to n e  was one o f  
e x tre m e  e x a l t a t i o n ,  com bined w ith  i r r i t a b i l i t y  and  ob­
s t i n a c y  i f  h e r  w ish e s  w ere  th w a r te d .  G ra d u a lly  sh e  d e v e lo p ­
ed an  i n c r e a s in g  a n ta g o n ism  to  th o s e  a ro u n d  h e r  and  showed
a  te n d e n c y  to  im p u ls iv e n e s s ,  a lth o u g h  d u r in g  h e r  p e r io d  
i n  h o s p i t a l  t h e r e  i s  no h i s t o r y  o f a  d e f in ite  Impulsive a c t . Thrtf 
o u t h e r  i l l n e s s  t h e r e  w ere s h o r t  p e r io d s  d u r in g  w hich  sh e  
becam e m ild ly  d e p re s s e d .  T hese p h a se s  n e v e r  exceeded  
4 h o u rs  i n  l e n g th  and  w ere w e l l  rem em bered b y  th e  p a t i e n t .  
C ou rse  and T re a tm e n t .
The a c u te  symptoms le a d in g  up to  c e r t i f i c a t i o n  d id  
n o t  a b a te  a f t e r  a d m is s io n . D uring  December 1931 and  th e  
f i r s t  3 m onths o f  1932 , sh e  c o n tin u e d  e x c i t e d ,  u n c o n tro l la b le  
and  n o is y ,  r e s t l e s s  and  a b u s iv e  i n  s p i t e  o f  s e d a t iv e  
th e r a p y .  S ix  c a r io u s  t e e t h  w ere  e x t r a c t e d  on 2 8 /3 /3 2  
u n d e r Gas and  Oxygen a n a e s t h e s i a .  In  Ju n e  t h e r e  was 
a  m arked r e d u c t io n  i n  th e  i n t e n s i t y  o f  h e r  symptoms b u t  
sh e  re m a in e d  r e s t l e s s  and  u n c e r t a in  i n  h e r  c o n d u c t. D uring  
t h e  l a s t  week o f  A ugust 1 9 3 2 , a  d e f i n i t e  e x a c e r b a t io n  
was n o te d  d u r in g  w h ich  sh e  became v e ry  n o i s y ,  r e s t l e s s  and 
a b u s iv e .  From t h i s  p e r io d  on w ard s, sh e  rem a in e d  i n  a  
c o n d i t io n  o f  H ypom ania. I n  th e  e a r l y  p a r t  o f  1933 , h e r  
m e n ta l symptoms w ere c o n s id e r a b ly  a g g ra v a te d  i n  i n t e n s i t y .
On 6 /2 /3 5  h e r  c a s e  was re v ie w e d  w i th  th e  f o l lo w in g  s e r i a l  
c o u n t .
B ate Time
^ o t a l  
h o , o f  
C e l ls
N eu troph
A c tu a l
i l e s lym phocy
A c tu a l
t e s
*
P e r c.mm. P e r  c.mm.
6 /2 /3 3 8 am. 9 ,000 6 ,2 0 0 69* 2 ,8 0 0 31*
12  noon 9 ,2 0 0 6 ,3 0 0 6 8 .5 * 2 ,900 3 1 .5 *
4 pm. 9 ,000 6 ,3 0 0 70* 2 ,700 30*
8 pm. 9 ,4 0 0 6 ,000 6 3 .5 * 3 ,4 0 0 3 6 .5 *
12 midn. 9 ,1 0 0 5 ,900 65 * 3 ,2 0 0 35*
4 am. 9 ,700 6 ,3 0 0 65* 3 ,4 0 0 35*
Av<e ra g e 9 ,2 3 5 6 ,1 6 5 66.5?* 3 ,0 6 5  
t  425
3 3 .5 *
S e r i a l  c o u n ts  w ere  p e rfo rm ed  from  6 /2 /3 3  u n t i l  
1 4 /2 /3 3  and  d u r in g  t h i s  p e r io d  t h e  p a t i e n t  showed a  
re m a rk a b le  and  p r o g r e s s iv e  d e g re e  o f  m e n ta l im provem ent.
C ase re v ie w e d  1 3 ^ 3 3 .  She i s  w e l l  o r i e n t a t e d ,  h e r  
dem eanour i s  ca lm  an d  com posed, sh e  i s  a b le  to  c o n v e rse  
r a t i o n a l l y ,  an d  h e r  a t t e n t i o n  i s  w e l l  m a in ta in e d  and 
n o t  r e a d i l y  d i s t r a c t e d .  She shows a  s u r p r i s i n g  d e g re e  
o f  i n s i g h t  i n t o  h e r  p r e s e n t  i l l n e s s  and  r e a l i s e s  h e r  
m arked im provem en t. h e r  c o n d u c t i s  s a t i s f a c t o r y  and 
sh e  p e rfo rm s  h e r  d u t i e s  i n  a  m e th o d ic a l  and  s a t i s f a c t o r y  
m anner. The p h y s ic a l  c o n d i t io n  i s  a l s o  m ark ed ly  im proved^
n o rm al c o lo u r  g r e a t l y  r e s t o r e d  and h e r  m u sc u la r to n e  i s  
in c re a s e d *  The s e r i a l  i n v e s t i g a t i o n s  from  5/2733 u n t i l  
I S / 2 /3 3  p r e s e n te d  no n o te w o rth y  f e a t u r e s  "but th o s e  o f  
1 3 /2 /3 3  and 1 4 /2 /3 3  a r e  i n t e r e s t i n g  on a c c o u n t o f th e  
su d d e n  change i n  th e  ly m p h o cy tic  p i c t u r e  w hich  o c c u rre d




T o ta l
$ o ,o f
C e l l s .
h e u tro p h
A c tu a l
l i e s
*
lymphyc
A c tu a l
jy te s
ft
! P e r  c •mm. P e r  c.mm
! 1 3 /2 /3 3 8 am* 1 0 ,3 0 0 6 ,5 0 0 63* 3 ,8 0 0 37*
| 1 4 /2 /3 3 12 nocn 10 ,2 5 0 6 ,7 5 0 6 5 .5 * 3 ,5 0 0 34.5?*!
4 pm. 9 ,7 0 0 6 ,0 0 0 62ft 3 ,7 0 0 38*
8 pm* 9 ,1 0 0 5 ,900 65ft 3 ,2 0 0 | 35?*
12 midn . 9 ,7 0 0 6 ,5 0 0 67ft 3 ,2 0 0 | 33*
4 am. 9 .9 jQ0 6 .4 0 0 65ft 3 .5 0 0 35*
A verage 9 ,816 6 ,3 3 5 64,6ft 3 ,4 8 6 3 5 .4 *
1 4 /2 /3 3 8 am. 9 ,3 0 0 6 ,5 0 0 70ft 2 ,8 0 0 30*
1 5 /2 /3 3 12 noox . 9 ,5 0 0 6 ,6 0 0 6Qft 3 ,0 0 0 32*
4 pm. 9 ,0 0 0 6 ,5 0 0 72ft 2 ,5 0 0 28*
8 pm. 8 ,3 0 0 6 ,2 0 0 74.5?* 2 ,100 25,5ft
12  mLdz . 8 ,0 0 0 6 ,0 0 0 75ft 2 ,0 0 0 25ft
4 am* 7 .8 0 0 5 .800 74ft 2 .000 26*
A verage 8 ,6 5 0 6 ,2 5 0 72.253
------------j
fe 2 ,4 0 0 2 7 ,7  ft
3 8 .
R em arks;
The ab o v e  haemograms show th e  s t r i k i n g  f a l l  i n  b o th  
r e l a t i v e  and  a b s o lu te  ly m p h o cy tic  v a lu e s  o c c u r in g  i n  a  
sp a c e  o f  48 h o u r s .  The no rm al ly m p h o cy tic  b a la n c e  h as  
now b e e n  r e s t o r e d  w h ile  th e  n e u t r o p h i le  v a lu e s  s t i l l  r e ­
m ain  s l i g h t l y  above th e  norm al r a n g e .  The p a t i e n t  was 
d is c h a r g e d  re c o v e re d  on 1 6 /2 /3 3 .
T e rm in a tio n  o f  C a se :
2 0 /4 /3 3 .  P a t i e n t  r e p o r t e d  a t  h o s p i t a l  and  a p p e a rs  
t o  h a v e  p r o g re s s e d  s a t i s f a c t o r i l y  b o th  m e n ta l ly  and  
p h y s ic a l ly #  She h as  re m a in e d  i n  s te a d y  employment s in c e  
h e r  d i s c h a r g e  and  w i th  t h e  e x c e p tio n  o f  a  few  i n c i d e n t s ,  
s h e  rem em bers l i t t l e  o f  h e r  e a r l y  p e r io d  o f  r e s id e n c e  in  
h o s p i t a l #  A b lo o d  e x a m in a tio n  showed t h a t  th e  no rm al 
ly m p h o c y tic  b a la n c e  c o n tin u e d  t o  b e  p r e s e n t .
1 8 /1 1 /3 3 , The p a t i e n t ’ s d o c to r  r e p o r t s  t h a t  h e r  
p h y s i c a l  and  m e n ta l c o n d i t io n  a r e  v e ry  s a t i s f a c t o r y .
Her w e ig h t h a s  im proved  b y  20 l b s .  s in c e  h e r  d is c h a rg e  
and  h e r  c o n d u c t i s  e x em p la ry .
3 9 .
GROUP I I  ( 2 ) .
S e r i a l  c o u n ts  d e m o n s tra tin g  w e l l  m arked 
h y p e rly m p h o c y tie  r e a c t i o n  w ith  u l t im a te  
r e c o v e r y .
F e m a le , S in g le #  A e t.2 8  y e a r s .  F a c to ry  w orker# A d m itted  
2 8 /1 0 /5 2 #  V o lu n ta ry #
S y n o p s is  o f  C ase  H i s t o r y #
F a m ily : No p s y c h o t ic  h i s t o r y  e l i c i t e d #  M other s u f f e r s
fro m  M ig ra in e  and  Asthma# P a t i e n t  i s  e l d e s t  o f 
f a m i ly  o f  7 , 4 m ales and  3 f e m a le s ;  re m a in in g  
members a r e  a l i v e  and  h e a l th y #
P e r s o n a l :  F u l l  te rm , e a s y ,  non in s t r u m e n ta l  d e l i v e r y .  As
a  c h i l d ,  h e a l th y ,  b r i g h t ,  a l e r t  and  i n t e l l i g e n t #  
C hickenpox a t  7 y e a r s .  P ro g re s s e d  s a t i s f a c t o r ­
i l y  a t  s c h o o l b u t  was a s o c i a b le  and  aid n o t  
make f r i e n d s  r e a d i l y .  Upon le a v in g  s c h o o l ,  
o b ta in e d  employment a s  m essage g i r l  and  
c o n tin u e d  t o  p e rfo rm  h e r  d u t ie s  s a t i s f a c t o r i l y  
u n t i l  sh e  commenced f a c t o r y  w ork a t  16 y e a rs #
I n  t h i s  l a t t e r  em ploym ent, h e r  p ro g re s s  was 
r a p i d ,  sh e  was a n  e f f i c i e n t  and  c a r e f u l  w ork­
e r  an d  a t  ag e  o f  24 y e a r s  was p rom oted  to  
c h a rg e  o f  h e r  f l a t  w here s h e  c o n tin u e d  to  
g iv e  e v e ry  s a t i s f a c t i o n #  I n  1930 9 sh e  f e l t
t h a t  sh e  was becom ing l e t h a r g i c  and  commenc­
ed  to  be  t r o u b le d  by  o c c i p i t a l  h e a d a c h e s , 
w hich  n e c e s s i t a t e d  f r e q u e n t  a b sen c e  from  
d u ty  scad t h i s  w o r r ie d  h e r  c o n s id e r a b ly .  H er 
home l i f e  was happy scad sh e  h ad  no f i n a n c i a l  
d i f f i c u l t i e s .  I n  Ju n e  1931 , sh e  becam e d e ­
f i n i t e l y  d e p re s s e d  and  fo l lo w in g  a d v ic e ,  sh e  
w ent f o r  a  6 w eeks1 h o l id a y .  On r e t u r n i n g  
sh e  becam e p r o g r e s s iv e ly  more d e p re s s e d  and 
a p p re h e n s iv e ,  work a p p e a r in g  d i s t a s t e f u l  send 
h e r  h ead ach es in c r e a s e d  i n  s e v e r i t y  and  d u r ­
a t i o n .  She l e f t  h e r  employment i n  May 1932 
an d  r e s id e d  a t  hom e. From t h i s  p e r io d  u n t i l  
h e r  v o lu n ta r y  a d m iss io n  on  2 8 /1 0 /3 2 , th e  
symptoms h av e  become p r o g r e s s iv e ly  w orse  
and  sh e  v o lu n te e r s  t h a t  on s e v e r a l  o c c a s io n s  
sh e  h a s  c o n te m p la te d  s u i c id e  a s  b e in g  t h e  o n ly  
s o l u t i o n  t o  h e r  p ro b le m s .
On A d m iss io n .
P h y s ic a l  S t a t e :  H e ig h t 5 f t .  8 i n s .  W eight 8 s t s .  2 l b s .
M u scu la r to n e  i s  p o o r , l o o p i n g  p o s tu r e  and  
c a r r i a g e .  A few  s c a t t e r e d  s e p t i c  s p o ts  on 
th e  f a c e  and  c h e s t .
C i r c u l a t i o n :  Second a o r t i c  sound a c c e n tu a te d .  A r t e r i e s
p a lp a b le .  B .P . 108/80  mms.Hg. P e r i p h e r a l  
c i r c u l a t i o n  v e ry  p o o r , 
l u n g s :  No a b n o rm a li ty  d e te c te d  e x c e p t d im in ish e d
e x p a n s io n .
Abdomen: No g r o s s  l e s i o n  o f  th e  ma^or v i s c e r a  d e te c te d
upon e x a m in a tio n .
N ervous S ystem : R e f le x e s  s lu g g i s h .  P u p i l s  eq.ual and
r e g u l a r ,  r e a c t  b o th  d i r e c t l y  and  c o n s e n s u a l ly  
t o  l i g h t  and  t o  accom m odation. R ad io g rap h  
o f  s k u l l  r e v e a le d  no a b n o r m a l i t ie s .
M en ta l S t a t e #
The p a t i e n t  i s  m ark ed ly  d e p re s s e d ,  p r e s e n t in g  a  
d u l l ,  l i s t l e s s  an d  a t  t im e s  a p p re h e n s iv e  a p p e a ra n c e .
She i s  r e t a r d e d  and  s l i g h t l y  a m n e s ic . She p o s s e s s e s  
no i n s i g h t  i n to  h e r  p r e s e n t  c o n d i t io n  and  com plain s o f  
p e r s i s t e n t  o c c i p i t a l  h e a d a c h e . T here  i s  a l s o  a n  a b se n c e  
o f  e m o tio n a l f e e l i n g  le a d in g  to  a  se n se  o f  u n r e a l i t y ,  
accom pan ied  b y  g e n e r a l i s e d  s lo w in g  and b lu n t in g  o f  a l l  
h e r  f a c u l t i e s .  No s p o n ta n e i ty  i s  d is p la y e d  and  th e r e  
i s  f a i l u r e  o f  r e s p o n s e  to  s t i m u l i .
2 8 /1 0 /3 2 .  An e x a m in a tio n  o f  th e  b lo o d  was c a r r i e d
o u t w i th  n o rm al f in d in g s
4 2 .
C ase R eview ed 1 1 /2 /5 3 .
The p a t i e n t  re m a in s  p ro fo u n d ly  d e p re s s e d ,  d i s p la y in g  
m utism  and  g r e a t  r e t a r d a t i o n .  I n  a p p e a ra n c e  sh e  i s  t h i n  
and  i l l - l o o k i n g  w ith  m arked lo s s  o f w e ig h t.  H er ex ­
p r e s s i o n  s u g g e s ts  d e f e c t i o n  and  g r e a t  m is e ry . She 
t a k e s  no i n t e r e s t  i n  h e r  s u r ro u n d in g s  and  i s  t o t a l l y  
i n a c t i v e .  She r e q u i r e s  to  h e  f e d  c o n s t a n t ly .  S e r i a l  
c o u n ts  p e rfo rm e d  a t  t h i s  p e r io d ,  f a i l e d  t o  r e v e a l  any  
a b n o r m a l i t ie s  i n  t h e  h a e m o p o ie tic  sy s te m .
C ase R eview ed 7 /4 /3 3 .
T h e re  i s  p r a c t i c a l l y  no a l t e r a t i o n  i n  t h e  m e n ta l 
symptoms fro m  th o s e  o f  t h e  p re v io u s  r e v ie w . She i s  
r e t i c e n t  and  m o n o sy lla b ic  and  h e r  a s s o c i a t i o n  o f  id e a s  
i s  d e f i n i t e l y  r e t a r d e d .  C o n v e r s a t io n a l  c a p a c i ty  i s  
much re d u c e d  a s  sh e  i s  o b s e s s e d  w ith  d e p re s s e d  id e a s  
e . g .  t h a t  sh e  i s  s i n f u l ;  t h a t  sh e  w i l l  n e v e r  b e  w e l l ;  
t h a t  s h e  w ould b e  b e t t e r  dead  e t c .  The b lo o d  e x a m in a tio n  
w h ich  h ad  p e r s i s t e n t l y  shown v a lu e s  co m p arab le  w i th  th o s e  
o f  t h e  n o rm al s t a t e ,  r e v e a le d  a  m arked change  i n  th e  r e ­




T o ta l
f to .o f
C e l l s
N e u tro j
A c tu a l
h i l e s
#
Lymphoc:
A c tu a l
srtes
#
P e r c*mm* P e r  c.mm.
7 /4 /3 3 8 am* 9 ,2 0 0 6 ,8 0 0 74# 2 ,4 0 0 26#
8 /4 /3 3 12 noon 9 ,0 0 0 6 ,5 0 0 12$ 8 ,5 0 0 28#
4 pm* 9 ,0 0 0 6 ,2 0 0 6 8 .5# 2 ,8 0 0 31#
8 pm. 9 ,2 0 0 6 ,2 0 0 67# 3 ,0 0 0 33#
12 m idn . 8 ,6 0 0 5 ,800 67# 2 ,8 0 0 33#
4 am. 8 ,0 0 0 5 ,000 75# 2 ,0 0 0 25#
A verage 8 ,8 3 5 6 ,4 1 6 7 0 .6 # 2 ,5 8 5 29#
8 /4 /3 3 8 am. 8 ,2 0 0 6 ,2 0 0 7 5 .5 # 2 ,0 0 0 2 4 .5 #
9 /4 /3 3 12 n o o n . 8 ,4 0 0 5 ,500 65# 2 ,9 0 0 35#
4 pm* 8 ,6 0 0 5 ,300 64# 3 ,3 0 0 36#
8 pm* 8 ,0 0 0 5 ,5 0 0 6 8 .5 # 2 ,5 0 0 3 1 .5 #
12 midn* 8 ,4 0 0 5 ,600 66*5# 2 ,8 0 0 33*5#
i
4 am* 8 ,6 0 0 5 ,8 0 0 60# 2 ,8 0 0 40#
A verage 8 ,3 6 5 5 ,650 6 6 . 6# 2 ,7 1 6 3 3 .4 #
R em arks:
The above s e r i a l  c o u n ts  d e m o n s tra te  th e  su d d e n  a l ­
t e r a t i o n  o f  th e  ly m p h o c y tic  v a lu e s  fro m  th e  p e r s i s t e n t l y  
n o rm a l r a n g e ,  w h ich  h av e  c o n tin u e d  o v e r  a  p e r io d  o f  6 
m o n th s , t o  f i g u r e s  w h ich  now f a l l  w i th in  p a th o l o g i c a l
4 4 .
l i m i t s . T h is  su d d en  o n s e t  o f  h y p e rly m p h o c y to s is  i s  
a s s o c i a t e d  w i th  a  c o r re s p o n d in g  f a l l  i n  t h e  n e u t r o p h i le  
v a lu e s  w h ile  t h e  t o t a l  num ber o f  c e l l s  h a s  n o t  a p p re c ia b ly -  
a l t e r e d .  I n  t h i s  c a s e ,  t h e  p re s e n c e  o f  b o th  a n  a b s o lu te  
an d  r e l a t i v e  ly m p h o c y tic  r e s p o n s e  e n a b le d  th e  p r o b a b i l i t y  
o f  r e c o v e ry  t o  b e  p r e d i c te d  a t  a  p h a se  when th e  c l i n i c a l  
f e a t u r e s  o f  th e  c a s e  w ere  d e f i n i t e l y  i n  f a v o u r  o f  
c h r o n i c i t y  an d  s u g g e s te d  t h a t  any  e a r l y  r e c o v e r y  was 
u n l i k e l y .  The c o r r e c tn e s s  o f  t h i s  a s su m p tio n  was l a t e r  
e s t a b l i s h e d .
Termination o f Uase.
The c l i n i c a l  p i c t u r e  showed no im provem ent f o r  a  
p e r i o d  o f  3 weeks fo l lo w in g  th e  l a s t  re v ie w  b u t  fro m  
1 /5 /3 3  o n w ard s, a  s te a d y  im provem ent was n o te d  and  on 
5 /5 /3 3 ,  s h e  a p p e a re d  much im proved  m e n ta l ly .  She was 
f a i r l y  w e l l  o r i e n t a t e d ,  show ing  a  f a i r l y  good c o n v e r s a t io n ­
a l  c a p a c i ty  an d  v o lu n te e r in g  in f o r m a t io n  c o n c e rn in g  h e r  
i l l n e s s .  H er r e p l i e s  t o  q u e s t io n s  w ere  i n t e l l i g e n t  and 
b r i s k  and  i n  a p p e a ra n c e  sh e  was b r i g h t  and  c h e e r f u l .
The a p p e t i t e  h a s  im proved and  sh e  sLeeps w e l l  a t  n i g h t ,  
h e r  co n d u c t i s  now s a t i s f a c t o r y  and  sh e  i s  a b le  to  engage 
i n  s im p le  w ard  w ork , w h ile  h e r  h e ad a ch e s  a r e  o f  l e s s e r  
s e v e r i t y  a nd o c c u r  a t  p ro lo n g e d  i n t e r v a l s *
4 5 .
On 2 8 /5 /5 3  sh e  a p p e a re d  b r i g h t ,  c h e e r f u l  and  a l e r t ,  
w o rk in g  w e l l  and  show ing i n t e r e s t  and  i n i t i a t i v e .  She 
was g iv e n  p a r o le  and  d is p la y e d  good c o n d u c t.
On 5 /6 /3 3  sh e  v o lu n te e r e d  t h a t  sh e  now f e l t  s u f f i c i e n t ­
l y  w e l l  to  resum e w ork and  was f i n a l l y  d is c h a rg e d  on 8 /6 /3 3 .
A s e r i a l  c o u n t p e rfo rm ed  on 7 /6 /3 3  d e m o n s tra te d  th e  f o l lo w in g  
r e s u l t s .
D ate Time
T o ta l  
No. o f  
C e l l s
Neutro;
A c tu a l
p h ile s
9*
Lympho
A c tu a l
s y te s
9*
7 /6 /3 3 8 am.
12  noon 
4 pm.
8 pm. 
12 m idn, 
4 am.
8 .4 0 0  
8 ,3 0 0  
8 ,2 0 0
8 .4 0 0  
8 ,5 0 0  
8 ,2 0 0
5 ,7 0 0
5 ,6 0 0
5 ,8 0 0
5 ,5 0 0








2 .7 0 0
2 .7 0 0
2 ,4 0 0
2 ,9 0 0
3 ,3 0 0







A v e ra g e : 8 ,3 3 5 5 ,5 3 5 66.59* 2 ,8 0 0 33.59*
The p a t i e n t  h a s  n o t  r e tu r n e d  to  r e p o r t  s in c e  d i s ­
c h a rg e  h u t  a  v i s i t o r ’* r e p o r t  c o n c e rn in g  h e r  p r o g r e s s  i s  
o f  i n t e r e s t .  She r e p o r t s  t h a t  t h e  p a t i e n t  resum ed  h e r  
fo rm e r  employm ent 14 days a f t e r  d ia c h a r g e  and  t h a t  sh e
h a s  s u c c e s s f u l l y  r e t a i n e d  h e r  p o s i t i o n .  She i s  now 
b r i g h t ,  a l e r t  and  e f f i c i e n t  and  c o n fe s s e s  t o " f e e l i n g  
b e t t e r  now th a n  e v e r b e f o r e , "  The h e ad a ch e s  a r e  no 
lo n g e r  tro u b le s o m e ; sh e  i s  t a k in g  a n  a c t i v e  i n t e r e s t  
i n  s o c i a l  a c t i v i t i e s ,  a s  a d v is e d ,  and  i s  m aking s o c i a l  
c o n ta c t s  r e a d i l y .
GROUP I I  ( 5 ) ,
S e r i a l  C ounts d e m o n s tra t in g  a  p r o g r e s s iv e  
h y p o ly m p h o c y to s is  a s s o c i a t e d  w i th  a  s te a d y  
d e c l in e  i n  th e  b o d i ly  and  m e n ta l c o n d i t i o n ,
M a le . S in g le ,  A e t.2 4  y e a r s .  Shop A s s i s t a n t .  A d m itted
1 6 th  J u l y ,  1 9 3 3 . 1 s t .  C e r t ,
S y n o p s is  o f  C ase H i s t o r y .
F a m ily : No p s y c h o t ic  h i s t o r y  a v a i l a b l e .  .B o th  p a r e n ts
a l i v e  and  h e a l th y .
P e r s o n a l :  O nly c h i l d ,  happy  d i s p o s i t i o n ,  show ing  no rm al
i n t e l l i g e n c e  and  a f f e c t i o n .  He was w e l l  
a d a p te d  s o c i a l l y  and  h a d  no p e c u l i a r i t i e s ,  
an d  d id  n o t  s u f f e r  fro m  a t t a c k s  o f  d e p re s s io n .
He was b r i g h t ,  a l e r t ,  and  show ed i n t e l l e c t u a l  
p ro m ise  a t  s c h o o l ,  w h ich  h e  l e f t  a t  14 y e a r s  
to  s e r v e  a s  " e r r a n d  boy" i n  g r o c e r ’ s  e s t a b l i s h ­
m en t. l a t e r  h e  commenced h i s  a p p r e n t ic e s h ip  
a t  16 y e a r s  i n  sam e employm ent and  r e t a i n e d  
h i s  s i t u a t i o n  u n t i l  s h o r t l y  b e f o r e  a d m is s io n .
From th e  ag e  o f  19 y e a r s ,  a  change i n  h i s  
m e n ta l i ty  was o b se rv e d  b y  h i s  p a r e n ts  and  f r i e n d s .  
He becam e o f  a  r e s e r v e d  and  uncom m unica tive  
d i s p o s i t i o n  and  showed a  l i k i n g  f o r  s o l i t a r y
p l e a s u r e s ,  f i n d in g  c o n v e r s a t io n  p r o g r e s s iv e ly  
more d i f f i c u l t  u n t i l  h i s  sp e e c h  becam e a lm o s t 
m o n o sy lla b ic  i n  c h a r a c t e r  a l th o u g h  w i th  a n  
e f f o r t  he  c o u ld  engage i n  a n im a te d  c o n v e r­
s a t i o n .  H is em ploym ent becam e irk so m e  to  
him  and  he  c o n fe s s e d  to  h i s  p a r e n t s  t h a t  h e  
f e l t  " a t  a  dead  end" and  t h a t  "he  w ould d ie  
a  g r o c e r ’ s h e l p . "  E f f o r t s  w ere  made by  h i s  
f r i e n d s  to  s t i m u l a t e  him  b u t  th e s e  w ere  un­
s u c c e s s f u l .  G ra d u a l ly  he  becam e m ore and  
m ore s o l i t a r y  and  re g a rd e d  h i s  employment 
a s  a n  i r r i t a t i n g  n e c e s s i t y .  A bout 1931 h e  
came t o  b e  r e g a rd e d  a s  " p e c u l ia r "  b y  h i s  f r i e n d s  
on a c c o u n t  o f h i s  mode o f  l i f e  b u t  h e  s tre n u o u s ­
l y  opposed  s e e k in g  a d v ic e .  I n  A ugust 1933 
he  a t te m p te d  s u i c i d e  b y  g a s s in g  h im s e l f  and  
was a d m it te d  to  th e  m e n ta l h o s p i t a l  on 1 6 /7 /3 3 .
On A d m issio n :
P h y s ic a l  S t a t e :  H e ig h t 5 f t .  1 i n .  W eight 10 s t s .  8 l b s .
G e n e ra l n u t r i t i o n  an d  v i t a l i t y  I s  p o o r .  S k in  
i s  s e b o r r h o e i c .
C i r c u l a t i o n :  A rea  o f  c a r d ia c  d u ln e s s  w i th in  n o rm al l i m i t s .
Apex b e a t  d i f f u s e  and  h e a v in g  i n  c h a r a c t e r .
C a rd ia c  sounds n o rm a l, B u lse  p o o r i n  vo lum e 
and o f  low  t e n s i o n .  B .P , 1 1 2 /9 0  mms. Hg. 
l u n g s :  No a b n o rm a li ty  d e te c t e d  e x c e p t d im in is h e d
e x p a n s io n .
M outh: Tongue f u r r e d :  4 c a r io u s  t e e t h .
Abdomen: No a b n o rm a li ty  d e te c t e d  upon e x a m in a tio n .
N ervous System : l e f t  p u p i l  s l i g h t l y  l a r g e r  th a n  r i g h t .
B oth  p u p i l s  r e a c t  b o th  d i r e c t l y  and  c o n s e n s u a l ly  
to  l i g h t  and  to  accom m odation .
M en ta l C o n d i t io n .
The p a t i e n t  p r e s e n t s  a  d u l l  a p a t h e t i c  a p p e a ra n c e , 
b e in g  d e p re s s e d ,  l e t h a r g i c  and  r e t i c e n t ,  t a k in g  l i t t l e  
i n t e r e s t  i n  h i s  s u r r o u n d in g s .  H is  a t t e n t i o n  i s  d i f f i c u l t  
t o  o b t a in  and  i s  e a s i l y  d i s t r a c t e d .  The c o n v e r s a t io n a l  
c a p a c i ty  i s  much r e d u c e d ,  h i s  r e p l i e s  t o  q u e s t io n s  b e in g  
m o n o sy lla b ic  w i th  a  much d e la y e d  r e a c t i o n  t im e .  H is 
judgm ent i s  i n  a b ey a n ce  and  h i s  a s s o c i a t i o n  o f  id e a s  
i s  r e t a r d e d .  He c a n n o t b e  s t im u la te d  i n  any  f a s h io n  
an d  h e  a p p e a rs  to  b e  p o t e n t i a l l y  s u i c i d a l .
C ou rse  and T re a tm e n t .
The p a t i e n t  becam e p r o g r e s s i v e l y  more d e p re s s e d  and  
p r e s e n te d  a  d e je c te d  a p p e a ra n c e . H is  p o s tu r e  and  g a i t  u>a.s 
d ro o p in g  and h i s  a t t i t u d e  one o f  im m o b ili ty .  H is  sp e e c h  
c o n tin u e d  s lo w , m onotonous and  m o n o sy lla b ic  w h i le  h e
show ed p r o g r e s s iv e  m e n ta l r e t a r d a t i o n  and  a p p e a re d  to  
h e  c o m p le te ly  a b so rb e d  w i th  m o rb id  i d e a s ,  Mis b o d i ly  
c o n d itio n s -  becam e p r o g r e s s i v e l y  im p a ire d  b e in g  u n a f f e c te d  
by  p h y s ic a l  t r e a tm e n t .  M arked d e lu s io n s  o f  a  s e l f  
a c c u s a to r y  n a tu r e  g r a d u a l ly  d e v e lo p e d  and  a t  tim e s  
b e  becam e e m o tio n a l and  begged  to  be  "p u t o u t o f  h i s  
m is e r y " . From  2 8 /9 /3 5  u n t i l  th e  p r e s e n t  t h e r e  h a s  b e en  
no a p p r e c ia b le  a l t e r a t i o n  i n  e i t h e r  h i s  p h y s i c a l  o r  m e n ta l 
c o n d i t i o n .
S e v e ra l  s e r i a l  c o u n ts  w ere  p e rfo rm e d  a t  v a r io u s  
s t a g e s  o f  t h e  i l l n e s s  an d  t h e  s a l i e n t  f e a t u r e s  o f  th e s e  
i n v e s t i g a t i o n s  a r e  d e m o n s tra te d  i n  th e  f o l lo w in g  haem o- 
g ra m s .
D ate Time
T o ta l  
.No .o f  
C e l l s
a e u t r o i




A c tu a l
y te s
*
P e r c.mm. P e r  c.mm.
1 8 /7 /3 3 8 am. 7 ,3 0 0 5 ,2 0 0 71* 2 ,1 0 0 29*
1 9 /7 /3 3 12 noon 7 ,2 0 0 5 ,000 70?* 2 ,2 0 0 30*
4 pm. 8 ,2 0 0 5 ,8 0 0 63* 2 ,4 0 0 37*
8 pm. 7 ,8 0 0 5 ,6 0 0 7 1 .5 * 2 ,2 0 0 3 8 .5 *
12 m idn, 7 ,000 5 ,0 0 0 70* 2 ,1 0 0 30*
4 am. 6 .8 0 0 5 .0 0 0 7 3 .5 * 1 .8 0 0 2 6 .5 *
A*v e ra g e : 7 ,3 8 3 5 ,266 6 9 .8 * 2 ,1 3 3 3 0 .2 *
rr
The above  s e r i a l  c o u n t i s  c h a r a c t e r i s t i c  o f  th e  
b lo o d  p i c t u r e ,  w h ich  p e r s i s t e d  w i th  s l i g h t  and  i n ­
d e te r m in a te  v a r i a t i o n s  d u r in g  th e  f i r s t  two m onths 
o f  r e s id e n c e  and  showed n o rm al ly m p h o c y tic  v a lu e s  
b o th  r e l a t i v e l y  an d  a b s o l u t e ly  w ith  s l i g h t l y  r a i s e d  
n e u t r o p h i l e  v a lu e s .  Ho a p p r e c ia b le  d e v ia t i o n  fro m  th e  
above p i c t u r e  was n o te d  u n t i l  th e  b e g in n in g  o f  November 
1933 when a  p r o g r e s s iv e  d e c l in e  i n  th e  ly m p h o cy tic  
p e rc e n ta g e s  becam e a p p a re n t  and  p e r s i s t e d  o v e r a  p r o ­
lo n g e d  p e r io d .  An im p re s s io n  o f  t h e  a l t e r a t io n  i n  th e  
a b s o lu te  and  r e l a t i v e  f i g u r e s  i s  d e m o n s tra te d  b e lo w .
D ate Time
T o ta l  
Ho. o f  
C e l l s .
Meutrop]
A c tu a l
t i i l e s
. - f. ........... -
lym phocy
A c tu a l
■tes
*
2 4 /1 1 /3 3
2 5 /1 1 /3 3
8 am. 





P e r  ( t mm.
7 Z1o 
7 bf<>. 













7 .100  
7 ,4 0 0  
7 ,2 0 0
7 .1 0 0
5 ,200
5 ,100
5 .3 0 0  
5 ,400
5 .3 0 0
5 .3 0 0
2 ,0 0 0
1 ,7 0 0
1 ,8 0 0
2 ,0 0 0
1 ,9 0 0
1 ,8 0 0
A verage 7 ,1 3 3 5 ,266 73.75?& 1 ,8 6 6 26.25??
The m arked  f a l l  i n  th e  ly m p h o c y tic  v a lu e s  i s  r e a d i l y  
a p p r e c ia te d  fro m  th e  above  haem ogram . An i n t e r e s t i n g  ob­
s e r v a t i o n ,  c a n  b e  made i n  t h i s  c a s e ,  i n  t h a t  th e  lym pho­
c y t i c  v a lu e s  h av e  b e e n  a t  t h e i r  maximum b o th  a b s o l u t e ly  
and  r e l a t i v e l y  i n  t h e  l a t e  a f t e r n o o n  and  t h i s  h a s  th ro u g h ­
o u t b e e n  a s s o c i a t e d  w i th  a  m ild  d e g re e  o f  m e n ta l im prove­
m ent o f  t r a n s i t o r y  d u r a t io n .
I n  J a n u a ry  1 9 3 4 , th e  f a l l  i n  th e  ly m p h o c y tic  t o t a l s  
and  p e rc e n ta g e s  becom e more p ro n o u n ced  w h ile  th e  m e n ta l 
c o n d i t i o n  p r o g r e s s i v e l y  d e t e r i o r a t e d .  A s e r i a l  c o u n t 




T o ta l  
No. o f  
C e l l s
N eu tro ]
A c tu a l
h i l e s
*
lymphooj
A c tu a l
i;e s
*
EE/1 /3 4  
£ 3 /1 /3 4
8 am. 
IE  noon  
4 pm.
8 pm.
IS  m idn . 
4 am.









7 ,8 0 0
7 .0 0 0
7 .0 0 0  
7 ,S00
5 ,4 0 0
5 ,3 0 0
5 ,6 0 0
5 .7 0 0  
5 ,5 0 0
5 .7 0 0
75*
7 4 .5 *
7 1 .5 *
81*
7 7 .5 *
79*
1 ,8 0 0
1 ,8 0 0
5 .5 0 0  
1 ,3 0 0
1 .5 0 0
1 .5 0 0
A v erag e : | 7 ,S16 5 ,3 6 5 76.4?* 1 ,6 8 3 2 3 . 5*
T e rm in a tio n  o f  C a se .
From t h i s  p e r io d  on w ard s, t h e r e  h a s  "been no a p p r e c ia b le  
c h a n g e i n  th e  m e n ta l symptoms and  a t  th e  p r e s e n t  tim e» 
1 /5 /3 4 ,  th e  p a t i e n t  i s  i n  a  c o n d i t io n  o f  p ro fo u n d  d e ­
p r e s s i o n  and  p a s s e s  a n  a lm o s t v e g e t a t i v e  e x i s t e n c e .  The 
f a i l u r e  i n  th e  ly m p h o c y tic  r e s p o n s e  h a s  p r o g r e s s iv e ly  
in c r e a s e d  and t h e r e  seem s to  “be no s u g g e s t io n  o f  a n  e a r l y  
a l t e r a t i o n  i n  th e  c l i n i c a l  f e a t u r e s .  The fo l lo w in g  s e r i a l  
c o u n t g iv e s  a n  im p re s s io n  o f  th e  s t a t e  o f  t h e  h a e m o p o ie tic  
sy s te m  a t  t h i s  p e r io d .
D ate Time
T o ta l  
f lo .o f  
o e l l s
E eu trop ]
A c tu a l
l i l e s
*
lymphoc
A c tu a l
y t e s
*
P e r c.mm. Po*c.mm.
1 /3 /3 4 8 am. 7 ,1 0 0 5 ,6 0 0 74* 1 ,5 0 0 21*
2 /3 /3 4 12 noon 7 ,2 0 0 5 ,400 75* 1 ,8 0 0 25*
4 pm. 7 ,4 0 0 5 ,5 0 0 74.5?® 1 ,9 0 0 2 5 .5 *
8 pm. 7 ,4 0 0 5 ,9 0 0 80* 1 ,5 0 0 20*
12 midn« 7 ,1 0 0 5 ,8 0 0 8 1 .5 # 1 ,3 0 0 1 8 .5 *
4 am. 7 ,2 0 0 5 ,800 8 0 .5 * 1 ,4 0 0 1 9 .5 *
A v erag e : 7 ,2 3 5 5 ,6 6 5 7 8 .4 * 1 ,5 0 0 2 1 .6 *
R em arks:
The above i n v e s t i g a t i o n  d e m o n s tra te s  th e  p r o g r e s s iv e  
d e c l in e  i n  b o th  b o d i ly  and  m e n ta l a c t i v i t y  a s s o c i a t e d  w ith  
a  p r o g r e s s i v e l y  i n c r e a s in g  te n d e n c y  to w ard s  h y p o ly m p h o cy tie  
r e a c t i o n  b o th  r e l a t i v e l y  and a b s o l u t e l y ,  when t h i s  i s  
c o r r e l a t e d  w i th  th e  f a c t  t h a t  t h e r e  h a s  a t  no tim e  b e e n  
a n  i n d i c a t i o n  o f  a  s t a b i l i s e d  ly m p h o c y tic  p i c t u r e  s in c e  
1 9 /7 /3 3 ,  i t  w ou ld  s t r o n g l y  s u g g e s t  th e  p o s s i b i l i t y  o f  
a n  in c r e a s in g  f a i l u r e  o f  a  v i t a l  m echanism . B o th  th e  
c l i n i c a l  f e a t u r e s  and  th e  l e u c o c y t i c  p i c t u r e  i n  t h i s  
c a s e  s u g g e s t  t h a t  t h e  p a t i e n t  i s  l o s i n g  a n y  c h an ce  o f  a n  
e a r l y  an d  s a t i s f a c t o r y  r e c o v e r y .
GROUP I I  ( 4 ) .
S e r i a l  C ounts d e m o n s tra t in g  
f a i l u r e  o f  ly m p h o c y tic  r e s p o n s e .
F e m ale . M a r r ie d . A e t.6 4  y e a r s .  h o u s e w ife . A d m itted
5 /6 /3 2 .  1 s t  C e r t .
S y n o p s is  o f  C ase H i s t o r y .
F a m ily : M o th e rf s b r o t h e r  d ie d  i n  a  m e n ta l h o s p i t a l .
M other s u f f e r e d  from  B r o n c h i t i s  and  Asthma 
and  d ie d  fro m  th e s e  c o n d i t io n s  i n  1907 . F a th e r  
d ie d  from  U raem ia i n  1 9 0 1 . P a t i e n t  i s  e l d e s t  
o f  f a m i ly  o f  4 d a u g h te r s ;  y o u n g e s t s u f f e r s  
fro m  i m b e c i l i t y  an d  o th e r  two s i s t e r s  a r e  
m a r r ie d  and  h e a l t h y .
P e r s o n a l :  I n s t r u m e n ta l  d e l i v e r y  a t  f u l l  t im e . C o n tra c te d
S c a r l e t  F e v e r  a t  5 , M easles a t  7 , D ip h th e r ia  
a t  13 an d  R heum atic  F e v e r  a t  2 3 . h a s  s u f f e r e d  
fro m  M ig ra in e  s in c e  sh e  was 17 y e a r s  o f  a g e .  
P ro g r e s s e d  w e l l  a t  s c h o o l  and l e f t  a t  16 y e a r s  
t o  h e lp  w ith  h o u se h o ld  d u t i e s .  M a rr ie d  a t  
2 9 , c h i l d l e s s  -  home l i f e  v e r y  c o m fo r ta b le  w i th  
no d o m e s tic  o r  f i n a n c i a l  d i f f i c u l t i e s .
P r e s e n t  I l l n e s s :  The p a t i e n t fs  c o n d u c t i s  r e p o r t e d  a s
b e in g  v e ry  u n s t a b l e ,  h e r  h u sb an d  d e s c r ib in g  
h e r  a s  b e in g  one day  "up i n  th e  h e ig h t s "  and
n e x t  day  "down i n  t h e  d e p th s ."  She a p p e a rs  
to  h av e  h ad  p e r io d s  o f  undue a c t i v i t y  l a s t ­
in g  s e v e r a l  weeks and  a s s o c i a t e d  w ith  I n ­
so m n ia , fo l lo w e d  b y  p e r io d s  o f  m ild  d e ­
p r e s s i o n  when h e r  h o u se h o ld  d u t i e s  annoyed  
h e r  and  sh e  became m orose and i r r i t a b l e .  T hese 
a t t a c k s  commenced e a r l y  a f t e r  h e r  m a r r ia g e  
i n  1898 b u t  no s i g n i f i c a n c e  was a t t a c h e d  to  
them . She h a s  u n d erg o n e  s e v e r a l  c o u rs e s  o f 
p h y s i c a l  t r e a tm e n t  in c lu d in g  changes o f  
c l im a te  w ith o u t  a p p r e c i a t i n g  an y  b e n e f i t .  
M enopause ensued  i n  1916 an d  fro m  t h i s  tim e  
o n w ard s, h e r  a t t a c k s  o f  d e p re s s io n  h av e  b e ­
come p r o g r e s s i v e l y  m ore s e v e re  an d  o f  lo n g e r  
d u r a t i o n  . S in c e  1928 sh e  h a s  b e e n  more o r  
l e s s  c o n s t a n t ly  i n  a  d e p re s s e d  c o n d i t io n  and 
on  4 /6 /3 2  sh e  a t te m p te d  s u i c i d e  b y  g as  p o is o n ­
in g .  She was c e r t i f i e d  and  rem oved to  th e  
m e n ta l h o s p i t a l  on 5 /6 /3 2 .
On A d m iss io n :
P h y s i c a l  C o n d it io n :  H e ig h t 5 f t .  2 i n s .  W eight 7 s t s .
M ild ly  a n a e m ic . S k in  c o ld ,  d r y ,  ro u g h  and  
t h e r e  w ere  s e v e r a l  s e p t i c  s p o ts  on th e  f a c e
and  o v e r t h e  s c a p u la r  r e g i o n s ,  
h e a r t :  S l i g h t l y  d i l a t e d .  M i t r a l  s y s t o l i c  murmur
c o n d u c te d  w e l l  i n t o  th e  a x i l l a ,  ho murmurs 
a t  t h e  o th e r  a r e a s .
P u ls e :  R e g u la r  i n  r a t e  an d  rh y th m  and  o f  good v o l ­
um e. B .P . 1 3 8 /9 0  mms. h g . 
lu n g s :  Sscam ination  f a i l e d  to  r e v e a l  an y  a b n o r m a l i t i e s .
M outh: l i p s  an d  to n g u e  w ere  d r y ,  f u r r e d  an d  c ra c k e d .
M u scu la r S ystem : W ell d e v e lo p e d  b u t  p o o r i n  t o n e .
N ervous System : P u p i l s  e g u a l ,  r e g u l a r ,  r e a c t  both d irec tly  &
ecus e n s u a l ly  t o  l i g h t  and  t o  accom m odation .
C o a rse  r h y th m ic a l  tre m o r  o f  h a n d s .
Abdomen: No g r o s s  a b n o rm a li ty  r e v e a le d  upon e x a m in a tio n .
H i s to r y  o f  lo n g  s ta n d in g  c o n s t i p a t i o n .
U r in e :  P a le  am ber; A c id ; S .G .1022 . N i l .a b n o rm a l .
M e n ta l S t a t e .
P a t i e n t  was p ro fo u n d ly  d e p re s s e d  and  a p p re h e n s iv e  
i n  a p p e a ra n c e .  She to o k  no i n t e r e s t  i n  h e r  s u r r o u n d in g s , 
and, was s u s p ic io u s  o f  th e  a c t io n s  o f  th o s e  a ro u n d  h e r .
H er a t t e n t i o n  was d i f f i c u l t  t o  o b t a in  and  was e a s i l y  
d i s t r a c t e d ,w h i l e  sh e  p r e s e n te d  a n  a p p e a ra n c e  o f  a b j e c t  
m is e ry  an d  a t  t im e s  was e m o tio n a l ,  w eep ing  f o r  no o b v io u s  
r e a s o n .  H er r e p l i e s  t o  q u e s t io n s  w ere  m o n o sy lla b ic  an d
w ere  e l i c i t e d  a f t e r  a n  u n d u ly  p ro lo n g e d  l a t e n t  p e r io d .
She p e r s i s t e n t l y  r e f u s e d  h e r  f o o d , s a y in g  sh e  w ish ed  to  
d i e  an d  d id  n o t  w ant t o  k eep  h e r s e l f  a l i v e .  She s u f f e r e d  
from  p e r s i s t e n t  in so m n ia  and  was p o t e n t i a l l y  s u i c i d a l .
The e x a m in a tio n  o f  th e  b lo o d  w h ich  was c a r r i e d  o u t 
upon th e  day  a f t e r  a d m is s io n  gave  th e  fo l lo w in g  r e s u l t s .
A verage  o f  6 C ounts o v e r  a  p e r io d  o f  24 h o u r s .
D ate
T o ta l  
No, o f  
C e l l s
N e u tro p i




A c tu a l
rt e s
*
6 /6 /3 2
P e r 3 ,mm.
IZ . f f r
P e r  c.mm.
27.5?*8 ,0 0 0 5 ,8 0 0 2 ,2 0 0
Norm al
C ourse  and  T re a tm e n t .
The d e p re s s e d  s t a t e  r a p i d l y  p a s s e d  o f f  su b se q u e n t 
t o  a d m is s io n . She g r a d u a l ly  becam e more com m unicative  
an d  to o k  a n  i n t e r e s t  i n  t h e  w ard  work* The e m o tio n a l 
to n e ,  h o w ev er, re m a in e d  s l i g h t l y  d e p re s s e d  and t h e r e  was 
some a s s o c i a t e d  r e t a r d a t i o n .  She a p p e a re d  f a i r l y  w e l l  
m e n ta l ly  when h e r  i n t e r e s t  was s t i m u l a t e d ,  b u t  when s h e  
c o n s id e re d  h e r s e l f  t o  b e  u n o b se rv e d  sh e  becam e l i s t l e s s ,  
d u l l  an d  a p a t h e t i c .  D u rin g  h e r  p e r io d  o f  r e s id e n c e  on 
no o c c a s io n  d id  sh e  g iv e  a n y  i n d i c a t i o n  o f  s u i c i d a l  t e n ­
d e n c ie s  and  v o lu n te e r e d  on s e v e r a l  o c c a s io n s  t h a t  sh e
r e g r e t t e d  h e r  " f o o l i s h  a c t ” # The d e g re e  o f  m e n ta l im­
p ro vem en t was f a i r l y  w e l l  m a in ta in e d  from  th e  b e g in n in g  
o f  S ep tem ber an d  sh e  was d is c h a rg e d  to  th e  c a r e  o f  h e r  
f r i e n d s  o n ! 2 /9 /3 2 .  A t t h i s  p e r i o d ,  th e  b lo o d  p i c t u r e  
show ed th e  f o l lo w in g  c h a r a c t e r i s t i c s .
A verage  o f  6 c o u n ts  o v e r a  p e r io d  o f  24 h o u r s .
D ate
T o ta l  
No. o f  
C e lls
N e u tro p h i le s  
A c tu a l
nympho c y te s  
A c tu a l
P e r  c.mm.
1 2 /9 /3 2 j 8 ,4 0 0 5 ,8 0 0 69J4
P e r  c.mm. 
2 ,6 0 0
H igh  Nor­
m al.
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Second  A t t a c k :
P a t i e n t  was r e a d m i t te d  on 1 /2 /3 3  i n  a  m i ld ly  m an ia ­
c a l  s t a t e .  She was e x h i l a r a t e d  an d  c o n s id e r a b ly  e l a t e d ,  
becom ing  a g g r e s s iv e  and  d o m in e e rin g  i n  h e r  manner, and  
i f  h e r  w ish e s  w ere  th w a r t  ed^ n o i s y  and  a rg u m e n ta t iv e .  
D u rin g  th e  p e r io d  o f  c o n v a le s c e n c e  fro m  h e r  f i r s t  a t t a c k  
sh e  a p p e a rs  to  h ave  p r o g re s s e d  s a t i s f a c t o r i l y  f o r  t h e  
f i r s t  t h r e e  m onths s u b s e q u e n t to  d is c h a r g e  b u t  d u r in g  
th e  week p re v io u s  to  h e r  r e a d m is s io n  sh e  p a s s e d  th ro u g h  
r a p i d l y  a l t e r n a t i n g  p h a se s  o f  e x c i te m e n t  and d e p r e s s io n .
On 1 /2 /3 3  sh e  1)6081111© e x tre m e ly  v i o l e n t  i n  h e r  "behav iou r, 
s h o u t in g  and  s in g in g  and  ru n n in g  fro m  room to  room , 
"banging th e  d o o rs  v i o l e n t l y .  She n e g le c te d  h e r  o r d in a r y  
d u t i e s  and  c o u ld  n o t  "be p e rs u a d e d  e i t h e r  to  e a t  o r  s l e e p .  
S u b seq u en t to  a d m is s io n  sh e  r a p i d l y  "became more com­
p o se d  and  on 2 /2 /3 3  s h e  was i n  a  m ild ly  d e p re s s e d  
c o n d i t i o n  p r e s e n t in g  s i m i l a r  f e a t u r e s  to  th o s e  w h ich  
c h a r a c t e r i s e d  h e r  f i r s t  a t t a c k .  A "blood e s t im a t io n  
p r e s e n te d  th e  f o l lo w in g  r e s u l t s .
A verage  o f  6 c o u n ts  o v e r a  p e r io c o f  24 h o u rs
D a te .
T o ta l  
Ho«o f 
C e l l s
H eutro-
A c tu a l
w hiles Lympho
A c tu a l
c y te s
1 /2 /3 3
P e r  c ,mm.
62.5?*
ifer c.mn.
37.5 f1 0 ,4 0 0 6 ,5 0 0 3 ,9 0 0
+1260
On 3 /2 /3 3  s h e  was i n  a  p ro fo u n d ly  d e p re s s e d  and 
a p a t h e t i c  m e n ta l  s t a t e .  G ra d u a l ly  p e r s e c u to r y  id e a s  
su p e rv e n e d  and  sh e  "became e m o tio n a l ,  d e p re s s e d  and  
a s o c i a h l e .  She p e r s i s t e n t l y  r e f u s e d  h e r  fo o d  and  was 
r e s i s t i v e  t o  n u r s in g  a t t e n t i o n ,  s a y in g  t h a t  sh e  was 
u n w o rth y  to  l i v e .  A t i n t e r v a l s  s h e  was im p u ls iv e  and  
v i o l e n t  i n  "behaviour "but th e s e  p e r io d s  w ere  o n ly
m om entary and  th e  p r e v a i l i n g  e m o tio n a l to n e  th ro u g h o u t 
was t h a t  o f  d e p r e s s io n .  On two o c c a s io n s  th e  7 /2 /3 3  
a n d  1 4 /2 /3 3 ,  sh e  a t te m p te d  s u i c id e  “by ty in g  a r t i c l e s  
o f  c lo th in g  a ro u n d  h e r  t h r o a t ,  and  when d i s c o v e r e d ,  
became e m o tio n a l and  b egged  to  be  k i l l e d .  The f o l lo w in g  
haemograms g iv e  a n  i n d i c a t i o n  o f  th e  s t a t e  o f  th e  haem o- 
p o i e t i c  sy s te m  d u r in g  t h i s  p e r io d .
A verages o f  6 c o u n ts  o v e r  a  p e r io d  o f  24 h o u rs  .
B a te
T o ta l  
No. o f  
C e l l s
N eutropl
A c tu a l
l i l e s Lymphocy
A c tu a l
t e s .
6 /5 /3 3
P e r c fmm. P e r  c.mm
ZSfr8 ,7 0 0 6 ,8 0 0 1 ,9 0 0
low
N orm al.
2 0 /5 /3 3 8 ,9 0 0 7,850m 88^ 1 ,0 5 0
-320
12fp
The m e n ta l  c o n d i t io n  showed a  t r a n s i t o r y  im provem ent 
on 1 8 /5 /3 3  w h i le  th e  b lo o d  e s t im a t io n s  w ere  p r o g r e s s i v e l y  
lo w e r and  on 2 0 /5 /3 3  th e  p a t i e n t  was d is c h a r g e d ” u n re c o v e r ­
e d ” , a g a i n s t  a d v ic e ,  a t  h e r  h u sb a n d 1 s r e q u e s t .
R em arks:
The above  c a s e  shows a  s t r i k i n g  a l t e r a t i o n  i n  th e
l e u c o c y t i c  b a la n c e ,  th e  p i c t u r e  v a ry in g  b e tw een  a  
c o n d i t io n  o f  r e l a t i v e  and  a b s o lu te  h y p e rly m p h o c y to s is  
on  1 /2 /3 3  w h ile  th e  p a t i e n t  was i n  a  h y p o m an iac a l 
s t a t e ,  and  h y p o ly m p h o c y to s is  on 2 0 /5 /3 3  w h i le  t h e  
p a t i e n t  was i n  a  d e p re s s e d  s t a t e ,  t h e  p r e v a i l i n g  
v a lu e s  b e in g  t h a t  o f  b o th  r e l a t i v e  an d  a b s o lu te  l o s s  
to  a n  ad v an ced  d e g re e .  T h is  c a s e  i s  f u r t h e r  i n t e r ­
e s t i n g  on a c c o u n t o f  th e  f a c t  t h a t  th e  h y p o ly m p h o cy tic  
r e a c t i o n  o b ta in e d  on 2 0 /5 /3 3  was o u t  o f  a l l  p r o p o r t io n  
t o  w hat w ould h av e  b e e n  e x p e c te d , Ju d g in g  from  th e  
m e n ta l c o n d i t i o n .  As e n u m e ra tio n s  on th e  days 
im m e d ia te ly  p re c e d in g  t h i s  d a te  w ere  a l s o  o f  th e  
h y p o ly m p h o cy tic  ty p e ,  th e  r e s u l t s  w ere  i n t e r p r e t e d  
i n  th e  l i g h t  o f  a  d e fe n c e  m echanism  f a i l u r e  and  th e  
o u t lo o k  was th u s  c o n s id e r e d  u n fa v o u ra b le  a l th o u g h  th e  
c l i n i c a l  f e a t u r e s  o f  t h e  c a s e  s u g g e s te d  a  m arked d e ­
g r e e  o f  im provem en t. T h is  p r o g n o s is  was l a t e r  su b ­
s t a n t i a t e d  i n  a  t r a g i c  f a s h io n  a s  on 9 /6 /3 3 ,  th e  p a t i e n t  
c o m m ittfe i s u i c id e  b y  d ro w n in g . T h is  exam ple s e rv e s  
t o  em p h asise  th e  im p o rta n c e  o f  c a r e f u l  le u c o c y te  exam­
i n a t i o n  on a l l  d o u b t f u l  c a s e s  p re v io u s  to  d is c h a r g e  
and  th e  n e c e s s i t y  f o r  c o r r e l a t i n g  th e  c l i n i c a l  c o n d i t io n  
w i th  t h e  ty p e  o f  u n d e r ly in g  le u c o g e n ic  r e s p o n s e .
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GROUP I I I  ( 1 ) .
S e r i a l  C ounts d e m o n s tra t in g  a  h y p e r  ly m p h a tic  
r e a c t i o n  d u r in g  th e  h y p o m an iaca l s t a t e  w ith  a  
r e t u r n  to  "n o rm a l” v a lu e s  a t  o n s e t  o f  m ild  d e p re s s io n .
F e m a le . S in g le .  A e t.3 2  y e a r s .  Shop A s s i s t a n t .  Ad­
m i t te d  1 /1 /3 3 .  1 s t  C e r t .
S y n o p s is  o f  C ase H i s t o r y .
F a m ily : M other was a  h ig h ly  s t r u n g  n e u r o t i c  woman
who w o rr ie d  e x c e s s iv e ly  o v e r t r i f l e s  and  
d ie d  when p a t i e n t ’ s s i s t e r  was h o rn  i n  1 9 0 4 . 
F a th e r  succum bed to  i n j u r i e s  r e c e iv e d  i n  
t r a i n  a c c id e n t  i n  1 9 0 7 .
P e r s o n a l :  P a t i e n t  was r e a r e d  b y  h e r  p a t e r n a l  g ra n d ­
p a r e n t s  fro m  th e  a g e  o f  3 y e a r s .  D uring  
e a r l y  c h i ld h o o d , t h e r e  i s  a n  i n d e f i n i t e  h i s t ­
o ry  o f  M easles  and  D ip h th e r i a .  She p r o g re s s e d  
f a i r l y  w e l l  a t  s c h o o l  and  made s o c i a l  c o n ­
t a c t s  e a s i l y .  L e f t  s c h o o l  a t  16 y e a r s  o f  
a g e  and  commenced w ork i n  a  d r a p e r ’ s  f i r m ;  
a p p e a rs  to  h av e  b een  a c a r e f u l  and  e f f i c i e n t  
sa lesw om an and  r e t a i n e d  h e r  s i t u a t i o n  u n t i l  
h e r  a d m is s io n  to  th e  m e n ta l h o s p i t a l .  She 
showed a  s t a b i l i s e d  p e r s o n a l i t y  u n t i l  1 9 2 4 .
The e x a c t  d e t a i l s  o f  h e r  m e n ta l  s t a t e  a r e  
la c k in g  h u t  i t  w ould  seem t h a t  from  1924 
u n t i l  1928 sh e  p a s s e d  th ro u g h  a l t e r n a t e  
p e r io d s  o f  m ild  e l a t i o n  and d e p r e s s io n ,  
d u r in g  w hich  sh e  becam e m orose and  s u l l e n  
i f  th w a r te d  i n  h e r  d e s i r e s .  H er g ra n d ­
m o th e r ’ s  d e a th  fro m  I n f lu e n z a  i n  1928 , 
a f f e c t e d  h e r ,  and  fro m  t h i s  p e r io d  sh e  
a p p e a rs  to  h a v e  e n c o u n te re d  f i n a n c i a l  d i f f i ­
c u l t i e s ,  i n  h a v in g  to  s u p p o r t  h e r  s i s t e r .  
T h ese  two f a c t o r s  r e s u l t e d  i n  a  "n erv o u s 
breakdow n" i n  A u g u st 1928 , w h ich  l a s t e d  f o r  
a  p e r io d  o f  8 w eek s . She re m a in e d  w e l l  
fro m  t h i s  tim e  u n t i l  1929 when sh e  p a s s e d  
th ro u g h  a  s t a t e  o f  m ild  c o n fu s io n ,  c h a r a c t e r ­
i s e d  by  a  te n d e n c y  t o  w ander fro m  home and  
b e  u n a b le  t o  g iv e  a  c l e a r  a c c o u n t o f  h e r  
a c t i o n s .  I n  1930 , sh e  becam e f u r t h e r  d e ­
p r e s s e d  o v e r t h e  d e a th  o f  h e r  f i a n c e e .  
T h roughou t 1930 and  1931 sh e  was f r e q u e n t l y  
a b s e n t  from  w ork on a c c o u n t o f  "n e rv o u s  
e x h a u s t io n ” an d  sh e  fo u n d  t h a t  h e r  w ork was 
c a u s in g  h e r  a n x ie ty .  H er em ployer n o te d
65.
t h a t  sh e  was m orose and. s u l l e n  a t  t im e s  
and. commented, upon t h i s ,  a n  i n c id e n t  w h ich  
seem s to  h av e  in c r e a s e d  t h e  d e p r e s s io n .  I n  
December 1933 sh e  “became m ore d e p re s s e d  and  
e m o tio n a l an d  was a d m it te d  to  th e  m e n ta l 
h o s p i t a l  on 1 /1 /3 3 .
On A d m iss io n .
P h y s ic a l  S t a t e :  H e ig h t 5 f t .  3 i n s .  W eight 7 s t s .
S k in  d ry  an d  lo o s e .  G e n e ra l  v i t a l i t y  and  
n u t r i t i o n  v e ry  poor*  ‘i h y r o id  p a lp a b le .
C i r c u l a t i o n :  H e a r t  a c t i o n  s l i g h t ,  i r r e g u l a r  and
ra p id *  P u ls e  i r r e g u l a r  an d  o f  low  t e n s io n  
B .P # 1 2 6 /9 0  mas* Hg*
lu n g s :  No a b n o rm a li ty  was d e te c t e d  e x c e p t d im in is h e d
e x p a n s io n .
Abdomen: No l e s i o n  o f  m ajo r v i s c e r a  d e te c t e d .
M u scu la r System : D roop ing  p o s tu r e  and  g a i t ,  M u scu la r
to n e  v e ry  p o o r .
N ervous S ystem : R e f le x e s  s lu g g i s h  and  d i f f i c u l t  to
e l i c i t  on a c c o u n t o f  th e  p a t i e n t f s r e s i s t i v e -  
n e s s  an d  f a i l u r e  o f  c o o p e r a t io n .  P u p i l s  
e q u a l  an d  r e g u la r ,  r e a c t  b o th  d i r e c t l y  an d  
c o n s e n s u a l ly  t o  l i g h t  and  to  accom m odation .
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M en ta l C o n d i t io n .
She was d e p re s s e d  and  a p a t h e t i c ,  She was m ild ly  
a g i t a t e d  and  h e r  e m o tio n a l l e v e l  was low . H er a t t e n t i o n  
was d i f f i c u l t  t o  o b ta in  and  s h e  was r e a d i l y  d i s t r a c t i b l e .  
She was r e t i c e n t  and  s e l f  a b so rb e d  and  r e p l i e d  i n  a  
m onotone a f t e r  a  p ro lo n g e d  r e a c t i o n  p e r i o d .  She m a in ta in ­
ed  t h a t  sh e  w ould  n e v e r  r e c o v e r  and  becam e m orose and  
s u l l e n  when r e a s o n e d  w i th .
Numerous s e r i a l  c o u n ts  w ere  p e rfo rm e d  d u r in g  h e r  
p e r io d  o f  r e s i d e n c e ,  w h ich  showed m arked v a r i a t i o n s  
a t  d i f f e r e n t  s t a g e s  o f  h e r  i l l n e s s .  The m ost p ro n o u n ced  
o f  th e s e  ch an g es a r e  g iv e n  l a t e r  i n  t a b u l a r  fo rm  f o r  
p u rp o se s  o f  c o m p a riso n .
C o u rse  and  T rea tm en t .
F o r  th e  f i r s t  5 weeks s u b s e q u e n t to  a d m is s io n , th e  
p a t i e n t  rem a in e d  i n  a  c o n d i t io n  o f  m ild  d e p r e s s io n ,  p r e ­
s e n t in g  f e a t u r e s  s i m i l a r  to  th o s e  fo u n d  i n i t i a l l y .  I n  
F e b r u a r y ,  1 9 33 , t h e  ex trem e  d e p r e s s io n  and  l a s s i t u d e  
w h ich  c h a r a c t e r i s e d  h e r  e a r l y  m e n ta l s t a t e  r a p i d l y  su b ­
s id e d  an d  w ere  r e p la c e d  b y  a  h y p o m an iac a l s t a t e  w i th  no 
i n te r v e n in g  p e r io d  o f  n o r m a l i ty .  From t h i s  p e r i o d ,  on ­
w a rd s , a s  d e m o n s tra te d  b y  th e  su c c e e d in g  re v ie w s  o f  
t h e  c a s e ,  h e r  m e n ta l s t a t e  a l t e r n a t e d  a t  i r r e g u l a r
i n t e r v a l s  b e tw een  hypom anla and  d e p r e s s io n  u n t i l  h e r  
t r a n s f e r  on 1 8 /7 /3 3 .
7 /3 /3 3 .  The p a t i e n t  i s  m i ld ly  d e p re s s e d .  I n  
t h e  e m o tio n a l f i e l d ,  t h e r e  i s  d e p r e s s io n ,  s a d n e s s  and  
m e n ta l  p a in  w ith  a  f e e l i n g  to n e  o f  m is e ry . She i s  r e ­
t i c e n t ,  m o n o sy lla b ic  and  i n a c t i v e .  She shows m arked 
m e n ta l  r e t a r d a t i o n  b u t  i s  w e l l  o r i e n t a t e d  an d  p o s s e s s e s  
a  d e f i n i t e  d e g re e  o f  i n s i g h t  i n to  h e r  c o n d i t i o n .
2 5 /3 /3 3 .  She shows e x c e s s iv e  m oto r a c t i v i t y  
c o n s t a n t ly  d i r e c t e d  to w a rd s  s e v e r a l  g o a l s .  She i s  
e x a l te d  and  o v e r  c o n f id e n t  o f  h e r  a b i l i t i e s .  She 
e x h ib i t s  m ild  f l i g h t s  o f  id e a s  and  a t  t im e s  i s  in c o h e r ­
e n t  i n  s p e e c h . H er a t t e n t i o n  i s  f l e e t i n g  i n  c h a r a c t e r  
a n d  i s  r e a d i l y  d i s t r a c t i b l e .  She i s  u n a b le  to  c o n t r o l  
h e r  em o tions and  I r r i t a b i l i t y  i s  shown when h e r  d e s i r e s  
a r e  th w a r te d .
1 7 /6 /3 3 .  She i s  p ro fo u n d ly  d e p re s s e d  an d  a m n e s ic . 
T h e re  i s  no s p o n ta n e i ty  and  m arked m e n ta l and  p h y s i c a l  
r e t a r d a t i o n  a r e  p r e s e n t .  She p e r s i s t e n t l y  r e f u s e s  fo o d  
on  a c c o u n t o f  h y p o c h o n d r ia c a l  i d e a s .
< 1 8 /6 /3 3 .  Sudden o n s e t  o f  e u p h o ric  p h a se  i n  w h ich  
sh e  shows g r e a t  p r e s s u r e  o f  a c t i v i t y  i n  many d i r e c t i o n s ,
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h e r  c o n d u c t b e in g  e x c i t e d ,  g a r r u lo u s  and  n o i s y .  She 
i s  c o n s t a n t ly  d i v e s t i n g  h e r s e l f  o f  h e r  c l o t h i n g ,  i 'h e re  
i s  m arked in so m n ia  and  a  c o a r s e  irem or o f  th e  f a c e  and 
h an d s c a n  b e  made o u t ,
i h e  f o l lo w in g  haemogr&ms w h ich  sum m arise t h e  
a v e ra g e  r e s u l t s  o f  s e r i a l  c o u n ts  e x te n d in g  o v e r a  p e r io d  
o f  24 h o u r s ,  d e m o n s tra te  t h e  m arked a l t e r a t i o n  b e tw een  
th e  p e r io d s  o f  d e p re s s io n  and  th o s e  o f hypom an ia .
A verages o f  6 c o u n ts  o v e r  a  -period  o f  24 h o u r s .
H a te . M e n ta l
C o n d i t io n .
1‘o t a l  
No. o f  
C e l ls
N eu tro i




A c tu a l
s y te s
*
1 1 /2 /3 3
P e r  c t mm.
4 ,2 0 0 5 2 .5 *
P e r  c.mm
4 7 ,5 *Hypomania 8 ,0 0 0 3 ,8 0 0  
+ 1160
7 /3 /3 3 M ild  d e ­
p r e s s i o n .




2 5 /3 /3 3 Hypomania 8 ,100 4 ,4 0 0 54* 3 ,7 0 0  
+ 1260
46*
1 8 /7 /3 3 P ro fo u n d
d e p re s s io n





The above  haemograms show th e  s t r i k i n g  a l t e r a t i o n  
b e tw een  th e  s t a t e s  o f  d e p r e s s io n  a s s o c i a t e d  w ith  a  m ild  
d e g re e  o f  h y p o ly m p h o c y to s is  an d  th e  s t a t e s  o f  hypom ania 
a s s o c i a t e d  w i th  b o th  a  r e l a t i v e  and  a b s o lu te  h y p e r ­
ly m p h o c y to s is  .  T h is  exam ple s a t i s f a c t o r i l y  d e m o n s tra te s  
t h e  su d d en  a l t e r a t i o n  fro m  m arked h y p e r  ly m p h o c y tic  
p h a se s  to  v a lu e s  f a l l i n g  w i th in  th e  n o rm al ra n g e  i n  a  
r e l a t i v e l y  s h o r t  sp a c e  o f  t im e .  S in g le  c o u n ts  w ould 
n o t  p o s s ib ly  h av e  shown th e  p e r i o d i c i t y  o f  l e u e o c y t i c  
r e s p o n s e  c o r re s p o n d in g  to  th e  c y c le s  o f  m ania  and  d e ­
p r e s s i o n .
GROUP I I I  ( 2 ) .
S e r i a l  C ounts d e m o n s tra t in g  a  m ild  h y p e r -  
ly m p h o c y tic  r e a c t i o n  d u r in g  hypom ania w ith  
th e  o n s e t  o f  a  p ro fo u n d  h y p o ly m p h o c y to s is  
d u r in g  th e  d e p r e s s iv e  s t a t e .
F e m a le . M a r r ie d .  A e t.4 8  y e a r s .  H o u sew ife . A d m itted
1 6 th  May, 1 9 3 3 . 1 s t  C e r t .
S y n o p s is  o f  C ase H i s t o r y .
F a m ily : M other d ie d  i n  m e n ta l  h o s p i t a l  o f  M aniac
D e p re s s iv e  P s y c h o s e s ,  F a th e r  d ie d  o f  
c e r e b r a l  h aem orrhage  a t  ag e  o f  72 y e a r s .
3 s i s t e r s  and  2 b r o th e r s  a l i v e  a n d  h e a l th y .
P e r s o n a l :  -Early l i f e  a p p e a rs  t o  h av e  b e e n  n o rm al and
u n e v e n t f u l .  A tte n d e d  s c h o o l  u n t i l  16 y e a r s  
o f  age  and  a p p e a rs  t o  h av e  p ro g r e s s e d  s a t i s  
f a c t o r i l y .  M a rr ie d  a t  23 y e a r s ,  m a r i t a l  r e  
l a t i o n s h i p s  h av e  b e e n  happy  an d  s h e  h as  had  
no d o m es tic  o r  f i n a n c i a l  d i f f i c u l t i e s .  She 
h a s  no c h i l d r e n .
P r e s e n t  I l l n e s s :  The p r e s e n t  i l l n e s s  b e g a n  2 y e a r s  ago
when sh e  s u d d e n ly  becam e d e p re s s e d  and p o t ­
e n t i a l l y  s u i c i d a l .  She was rem oved to  a  
n u r s in g  home f o r  o b s e r v a t io n  and  th e  m ain
f e a t u r e s  o f  h e r  c a s e  a t  t h i s  p e r io d  a p p e a r  
to  h av e  b e e n  m ild  d e p re s s io n  a s s o c i a t e d  w ith  
p e r s i s t e n t  o c c i p i t a l  h e a d a c h e . She l e f t  
a f t e r  7 w eek s1 r e s id e n c e  and  from  t h i s  tim e  
h e r  h e ad a ch e s  h av e  become more f r e q u e n t  and  
o f  g r e a t e r  s e v e r i t y  and sh e  a p p e a rs  t o  h av e  
b e e n  i n  a  m ore o r  l e s s  d e p re s s e d  c o n d i t io n  
i n  s p i t e  o f  a l l  a t te m p ts  to  s t i m u l a t e  h e r .
T h e re  h a s  b e e n  no ch an g e  i n  a t t i t u d e  t o  h e r  
h u sb an d  o r  f r i e n d s  b u t  sh e  h a s  become p ro ­
g r e s s i v e l y  more s o l i t a r y  i n  h e r  h a b i t s  and  
r e s t r i c t e d  i n  h e r  c o n v e r s a t io n .  On th e  ev en ­
in g  p re v io u s  to a d m is s io n , sh e  s u d d e n ly  becam e 
n o is y  and  a b u s iv e  t o  h e r  n e ig h b o u r s .  I t  
a p p e a rs  t h a t  sh e  was a c u t e l y  m a n ia c a l  and  
c o u ld  n o t  b e  r e s t r a i n e d .  C e r t i f i c a t i o n  and 
rem o v a l t o  th e  m e n ta l h o s p i t a l  was n e c e s s a r y  
on 1 6 /5 /3 3 .
On A d m iss io n .
P h y s i c a l  S t a t e :  H e ig h t 5 f t .  7 i n s .  W eight 12 s t s .  2 l b s .
G e n e ra l n u t r i t i o n  g o o d .
C i r c u l a t i o n :  C a rd ia c  sounds p u re  i n  q u a l i t y .  B .P .1 5 2 /9 0 .
mms.Hg.
lu n g s :  Ibcam ination  f a i l e d ,  t o  r e v e a l  an y  a b n o r m a l i t i e s .
Abdomen: No g r o s s  l e s i o n  o f  th e  m ajo r v i s c e r a  d e te c t e d
upon  e x a m in a tio n .
N ervous S y stem : C o a rse  tre m o r  o f  hands an d  f a c e  p r e s e n t
w i th  m ild  d e g re e  o f  h y p e r a e s th e s ia  o f  l im b s .  
R e f le x e s  h y p e r a c t iv e .  P u p i l s  e q u a l  and  r e ­
a c t  b o th  d i r e c t l y  and  c o n s e n s u a l ly  t o  l i g h t  
an d  t o  accom m odation .
M en ta l S t a t e .
The p a t i e n t  i s  m ark ed ly  euphoric^  h e r  mood b e in g  
e x a l te d  an d  g r a n d io s e .  M otor a c t i v i t y  i s  e x c e s s iv e ,  
an d  i d e a t i o n  r a p i d ,  w i th  a  f l i g h t  o f  id e a s  to o  r a p id  
t o  b e  f o l lo w e d .  H er a t t e n t i o n  i s  f l e e t i n g  an d  d i s -  
t r a c t i b i l i t y  m arked , w h i le  e m o tio n a l ly  sh e  l a c k s  c o n t r o l ,  
e x h ib i t i n g  undue i r r i t a b i l i t y  an d  im p u ls iv e  b e h a v io u r .
She r e f u s e s  to  re m a in  i n  bed  and  i s  c o n s t a n t ly  d i v e s t i n g  
h e r s e l f  o f  h e r  c lo t h i n g .  A s e r i a l  e s t im a t io n  p r e s e n te d  
th e  p i c t u r e  o f  a b s o lu te  and  r e l a t i v e  h y p e rly m p h o c y to s is  
a s  shown b e lo w .
D ate Time
T o ta l  
No. o f  
C e l l s
N eu tro
A c tu a l
p h i le s
*
lym phoc
A c tu a l
y te s
*
1 8 /5 /3 3 8 am* 





P e r c.mm.
65*





P e r  c.mm.
35*





8 ,4 0 0  
.8 ,2 0 0  
8 ,2 0 0  
8 ,6 0 0  
9 ,2 0 0  
8 .5 0 0
5 ,5 0 0
5 .800  
5 ,4 0 0
5 .8 0 0  
6 ,7 0 0  
5 .6 0 0
2 .9 0 0  
2 ,4 0 0  
2 ,8 0 0  
2 ,8 0 0  
2 ,5 0 0
2 .9 0 0
A v e ra g e : 8 ,5 1 6 5 ,800 68* 2 ,7 1 6
♦316
32*
C o u rse  and  T re a tm e n t*
D uring  h e r  p e r io d  o f  r e s i d e n c e  i n  th e  m e n ta l  h o s p i t a l  
t h e  m e n ta l c o n d i t io n  a l t e r n a t e d  i n  a  v e ry  r e g u l a r  m anner 
"between hypom ania  and  d e p re s s io n  o v e r a  p e r io d  o f  s e v e r a l  
m onths w i th  no in te r v e n in g  p e r io d  o f n o r m a l i ty  and  f i n a l l y  
sh e  rem a in e d  i n  a  c o n s ta n t  s t a t e  o f  m ild  d e p r e s s io n  w h ich  
p e r s i s t e d  u n i n t e r r u p te d l y  u n t i l  h e r  d i s c h a r g e  t o  th e  c a r e  
o f  f r i e n d s  on  1 7 /9 /3 3 *  The v a r io u s  ch an g es i n  th e  haem o- 
p o i e t i c  sy s te m  th ro u g h o u t h e r  i l l n e s s  h av e  b e e n  sum m arised  
i n  th e  f o l lo w in g  t a b l e s ,  w h ich  d e m o n s tra te  th e  a v e ra g e  
o f  s i x  c o u n ts  e ac h  e x te n d in g  o v e r  a  p e r io d  o f  24 h o u r s .
A V  C l
D ate
M en ta l
C o n d itio n
T o ta l
Xio*of
C e l l s
U J .  Cfc I 7 W X  J
U eutrop l
A c tu a l
L W U . VJL £.
i l e s
*
^  * * v  w u  w  t
Lymphoe;
A c tu a l
"fees
1 8 /5 /3 3 Hypomania
P e i c.mm. P e r e *im.
32#8 ,5 0 0 5 ,8 0 0 68^ 2 ,7 0 0  
+ 300
2 0 /6 /3 3 Hypomania 8 ,4 0 0 5 ,6 0 0 6 6  # 5 ^ 2 ,8 0 0
+400
33*5#
.1 1 /7 /3 3 M ild
D e p re s s io n
8 ,4 0 0 7 ,2 0 0 85.5$ 1 ,2 0 0
-60
1 4 .5 #
1 5 /7 /3 3 M ild
D e p re s s io n
8 ,5 5 0 6 ,8 0 0 7 9 .5 ^ 1 ,7 5 0  
low  Hap- 
rnal.
2 0 .5 #
1 2 /8 /3 3 M ild
D e p re s s io n




L 2/9 /33 M ild
D e p re s s io n




1 7 /9 /3 3 M ild
D e p re s s io n





The s t r i k i n g  a l t e r a t i o n  from  m ild  h y p e rly m p h o c y to s is  
t o  t h a t  o f  m arked h y p o ly m p h o c y to s is  i s  d e m o n s tra te d  i n  
th e  ahove haem ogram s. A su d d en  f a l l  i n  h o th  a b s o lu te  
and  r e l a t i v e  ly m p h o c y tic  f i g u r e s  c o in c id e d  w i th  t h e  o n s e t
o f  m ild  d e p re s s io n ,  and th e s e  n e g a t iv e  ly m p h o cy tic  
v a lu e s  h av e  p r o g r e s s i v e l y  in c r e a s e d  up t o  th e  tim e  o f  
th e  p a t i e n t ’ s  d i s c h a r g e .  The r e l a t i v e l y  low  ly m p h o c y tic  
f i g u r e s  i n  t h e  d e p r e s s iv e  s t a g e  w ould  a p p e a r  to  he  
o f  p o o r  p ro g n o s t ic  s i g n i f i c a n c e  an d  t h i s  v iew  i s  f u r t h e r  
s u b s t a n t i a t e d  b y  th e  a f t e r  h i s t o r y  o f  t h e  c a s e  w h ich  
shows t h a t  th e  p a t i e n t  w h i le  a t  home h as  f a i l e d  to  
make s a t i s f a c t o r y  p ro g re s s  and  h a s  c o n s t a n t ly  rem a in e d  
i n  a  m i ld ly  d e p re s s e d  s t a t e  w h ich  shows no s ig n s  o f  
a n  e a r l y  im provem ent, s in c e  d i s c h a r g e .
7 6 .
GROUP I I I  ( 3 ) .
S e r i a l  C ounts d e m o n s tra t in g  H y p e rly m p h o c y to s is  
d u r in g  th e  s t a t e  o f  Hypomania an d  Hypolym phocy­
t o s i s  d u r in g  th e  s t a t e  o f  D e p re s s io n .
Fem ale# S in g le *  A et#41  y e a rs #  B ook-keeper#  A d m itted
1 1 th  A u g u s t, 1 9 3 3 . 1 s t  C e r t .
S y n o p s is  o f  C ase H i s t o r y .
F a m ily : Ho p s y c h o t ic  h i s t o r y  a v a i l a b l e .  M other d ie d
a t  C h ro n ic  B r o n c h i t i s ;  f a t h e r  d ie d  o f  
Pneum onia •
P e r s o n a l :  E a r ly  l i f e  a p p e a rs  to  h av e  b e e n  u n e v e n t f u l .
P a t i e n t  p ro g re s s e d  w e l l  a t  s c h o o l  and  l e f t  
when i n  h ig h e s t  s t a n d a r d  a t  14 y e a r s .  
Commenced w ork i n  t h r e a d  m i l l s  and  b y  ev en ­
in g  t u i t i o n  q u a l i f i e d  h e r s e l f  f o r  th e  p o s ­
i t i o n  o f  b o o k -k e e p e r  w h ich  sh e  h e ld  s a t i s ­
f a c t o r i l y  from  t h e  ag e  o f  20 u n t i l  h e r  
a d m iss io n #  She h a s  h ad  no b u s i n e s s ,  f a m i ly ,  
o r  f i n a n c i a l  d i f f i c u l t i e s ;  a p p e a rs  to  h ave  
made s o c i a l  c o n ta c t s  e a s i l y  and  to  h av e  b e en  
an  e f f i c i e n t  and  t r u s tw o r th y  w o rk e r . The 
e x a c t  d e t a i l s  o f h e r  m e n ta l  s t a t e ,  l e a d in g  
up to  c e r t i f i c a t i o n  a r e  la c k in g  b u t  i t  
a p p e a rs  t h a t  3 days p re v io u s  to  a d m is s ib n  sh e
77.
“became m orose , s u l l e n  and  d e p re s s e d .  The 
o n s e t  o f  t h i s  a t t a c k  was su d d en  and  un­
e x p e c te d . She lo c k e d  h e r s e l f  i n  h e r  “bed­
room  and  s a i d  sh e  w an ted  to  d i e .  H er 
f r i e n d s  “became a n x io u s  w i th  r e g a r d  to  
th e  p o s s i b i l i t y  o f  s u i c id e  and  had  h e r  
c e r t i f i e d  and  rem oved to  th e  m e n ta l h o s ­
p i t a l  on 1 1 /8 /3 3 .
On A d m iss io n :
P h y s i c a l  S t a t e :  H e ig h t 5 f t *  6 in s *  W ell d e v e lo p e d
and  m o d e ra te ly  n o u r ish e d *  P s o r i a s i s  o f  
“b o th  le g s *
C i r c u l a t i o n 1 C a rd ia c  sounds a p p e a r  n o rm a l. P u ls e  r e ­
g u la r  and  o f  good to n e .  B .P .l3 8 /m m s.H g . 
lu n g s :  No a b n o r m a l i t ie s  d e te c te d  upon e x a m in a tio n .
N ervous S ystem : P u p i l s  e q u a l  and  r e g u l a r .  R e a c t b o th  
d i r e c t l y  and  c o n s e n s u a l ly  t o  l i g h t  and  to  
accom m odation . S u p e r f i c i a l  ab d o m in a l
r e f l e x e s  e q u a l and  s lu g g i s h .
M e n ta l C o n d i t io n .
The p a t i e n t  p r e s e n t s  a  v a c a n t  a p p e a ra n c e  w ith  no 
e m o tio n a l  v a r i a t i o n *  I n  mood s h e  i s  d e p r e s s iv e  and  
a p p r e h e n s iv e ,  t a k in g  no i n t e r e s t  i n  h e r  s u r ro u n d in g s
78 .
an d  c a n n o t "be a ro u s e d  o u t o f  h e r  l e t h a r g y .  She i s  
r e t i c e n t  a lm o s t  to  th e  e x te n t  o f  m utism  and  h e r  
a s s o c i a t i o n  o f  id e a s  i s  m ark e d ly  r e t a r d e d .  T h ere  i s  
c o n s ta n t  p r e - o c c u p a t io n  w i th  m orb id  th o u g h ts  and  sh e  
c o n fe s s e s  t h a t  sh e  f e e l s  h e r s e l f  s i n f i l l  and  a  b u rd e n  
to  th e  w o r ld . She i s  r e s i s t i v e  to  t r e a tm e n t  and 
p o t e n t i a l l y  s u i c i d a l .
C o u rse  and  T re a tm e n t .
S in c e  a d m is s io n  sh e  h a s  re m a in e d  i n  a  d e p re s s e d  
c o n d i t io n  w ith  r a r e  an d  i r r e g u l a r  t r a n s i e n t  e x a c e rb a ­
t i o n s  o f  h y pom an ia . She re m a in e d  m o rb id ly  d e p re s s e d  
and  d is p la y e d  no s p o n ta n e i ty .  H er a l r e a d y  l i m i t e d  
c o n v e r s a t io n a l  c a p a c i ty  becam e p r o g r e s s i v e l y  im p a ire d  
t o  th e  e x te n t  o f  co m p le te  m u tism . D e lu s io n s  o f  a  
h y p o c h ro n d r ia c a l  n a tu r e  r a p i d l y  su p e rv e n e d  an d  a s  a  
r e s u l t  o f  t h e s e  sh e  p e r s i s t e n t l y  r e f u s e d  h e r  f o o d .
On 1 8 /1 /3 4  a  m ild  h y p o m an iac a l s t a t e  d r a m a t i c a l ly  
o c c u r re d  and  l a s t e d  f o r  a  p e r io d  o f  36 h o u r s ,  fo l lo w e d  
b y  a  r e v e r s i o n  to  th e  d e p re s s e d  s t a t e .  D u rin g  t h i s  p e r io d  
e x c e s s iv e  p sy ch o m o te r a c t i v i t y  was m a n i f e s t ,  h e r  sp e e c h  
becom ing  r a p i d  and  in c o h e r e n t .  C o in c id e n t ly  s h e  b e ­
came e l a t e d  an d  e x c i te d  an d  r e s i s t i v e  t o  t r e a tm e n t .
On 1 2 /S /3 4  sh e  show ed a  s i m i l a r  change  i n  h e r  m e n ta l
79
s t a t e  to  th e  above# W ith th e  e x c e p tio n  o f  t h e s e  two 
p h a se s  o f  t r a n s i t o r y  d u r a t io n ,  t h e  c l i n i c a l  p i c t u r e  h as 
b e e n  p e r s i s t e n t l y  t h a t  o f  m ild  d e p r e s s io n  and  t h i s  
s t a t e  h as  c o n tin u e d  up to  th e  p r e s e n t  t im e , w ith  
no in te r v e n in g  p e r io d  o f  n o r m a l i ty .  The a v e ra g e  
o f  th e  s e r i a l  c o u n ts  d u r in g  th e  v a r io u s  s t a g e s  o f  
t h e  i l l n e s s  a r e  c o n t r a s t e d  below #
A verages o f  6 c o u n ts  o v e r  a  -period  o f  24 h o u rs#
B a te M en ta l
C o n d i t io n
T o ta l  
Ho. o f  
C e l ls
H eu trop!
i c t u a l
l i l e s
9®
lym phoc
A c tu a l
v t e s . 
9®
Pe3 > c.mm# P e r  c.mm
1 2 /8 /5 3 M ild
D e g re s s io n
9 ,4 0 0 8 ,2 0 0 879® 1 ,2 0 0
-180
139®
1 2 /1 2 /3 3 M ild
D e g re s s io n
9 ,0 0 0 7 ,8 0 0 86.59® 1 ,2 0 0
-180
13.59®
1 8 /1 /3 4 Hypomania 9 ,8 0 0 5 ,8 0 0 599® 4 ,0 0 0  
♦ 1600
419®
1 2 /2 /3 4 Hypom ania 9 ,0 0 0 5 ,2 0 0 57.5?® 3 ,8 0 0
+1400
42.59®
1 /3 /3 4 M ild
D e p re s s io n





The ab o v e  haemograms d e m o n s tra te  s i m i l a r  f e a t u r e s  
to  th o s e  o f  t h e  p re v io u s  c a s e ,  b u t  t o  a  more ad v an ced
80 .
d e g re e .  The low a b s o lu te  and  r e l a t i v e  h y p o ly m p h o cy tic  
v a lu e s  w h ich  a r e  p e r s i s t e n t l y  m a n if e s t  d u r in g  th e  s t a t e  
o f  d e p re s s io n  a r e  u n fa v o u ra b le  b u t  t h e  s t r i k i n g  f e a t u r e  
i s  t h a t  d u r in g  th e  c o n d i t io n  o f  hypom an ia , th e s e  f i g ­
u re s  in c r e a s e  w e l l  beyond  n o rm al l i m i t s ,  b u t  th e s e  
v a lu e s  a r e  n o t  s u s ta in e d  f o r  a n y  le n g th  o f  t im e . A 
l e u c o c y t i c  r e a c t i o n  o f  t h i s  ty p e  c a n  b e  i n t e r p r e t a t e d  
i n  th e  l i g h t  o f  a  d e fe n c e  m echanism  f a i l u r e  w here a  
c e r t a i n  d e g re e  o f  a c t i v i t y  h a s  b e e n  a t t a i n e d  b u t  th e  
i n t e n s i t y  o f  w h ich  h as  n e i t h e r  b e e n  s u f f i c i e n t l y  a d e ­
q u a te  n o r  p ro lo n g e d  to  a l lo w  r e c o v e r y  t o  e n su e .
Oo
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From a  com bined c l i n i c a l  and  h a e m a to lo g ic a l  
s tu d y  o f  th e s e  c a s e s ,  t h e  a d v a n ta g e s  o f  th e  s e r i a l  
c o u n t m ethod o f  i n v e s t i g a t i o n  w i l l  h e  r e a d i l y  
a p p r e c i a te d  s in c e  th e  s t a t e  o f  th e  h a e m o p o ie tic  
sy s te m  may v a ry  from  h o u r to  h o u r and  any  d e v ia t i o n  
fro m  th e  n o rm al ra n g e  may h e  m isse d  o r  f a i l  to  have  
i t s  p ro p e r  im p o rta n c e  a t t a c h e d  to  i t  i f  i s o l a t e d  
c o u n ts  a r e  em ployed . F u r t h e r , i t  i s  o n ly  h y  th e  
u t i l i s a t i o n  o f  t h i s  m ethod t h a t  e v id e n c e  o f  a  p e r ­
s i s t e n t  p a th o l o g i c a l  p ro c e s s  c a n  h e  o b ta in e d ,  and  th e  
p o s s i b i l i t y  o f  g r o s s  t e c h n i c a l  e r r o r s  e l im in a te d .  
M inor d i s c r e p a n c ie s  and a p p a r e n t  ch an g es i n  th e  b lo o d  
e s t im a t io n  a r e  so  o f t e n  e n c o u n te re d  i n  t h e  c o u rs e  o f  
r o u t i n e  i n v e s t i g a t i o n s  t h a t  t h e r e  i s  a lw ay s i n t e r e s t  
i n  d e te rm in in g  th e  a c t u a l  s i g n i f i c a n c e  o f  th e s e  s m a ll  
v a r i a t i o n s .  T h is  i s  p a r t i c u l a r l y  so  i n  r e g a r d  to  
a s c e r t a i n i n g  how many o f  th e s e  v a r i a t i o n s  c a n  h e  
a t t r i b u t e d  s im p ly  t o  th e  ch an ce  v a r i a t i o n s  w hich  a r e  
u n a v o id a b le  i n  th e  e s t im a t io n  o f  a  r e l a t i v e l y  s m a ll
num ber o f  d i f f e r e n t  o b je c ts  a n d  how many a r e  o f  a c t u a l
( 8 )
p a t h o l o g i c a l  s i g n i f i c a n c e .  R a t c l i f f e ,  a s  a  r e s u l t  o f  
a  m a th e m a tic a l  a n a l y s i s  o f  th e  e le m e n ts  o f  u n c e r t a i n t y  
i n  b lo o d  e s t im a t io n s  h a s  d e m o n s tra te d  c o n c lu s iv e ly ,
t h a t  by  th e  o r d in a r y  m ethod o f  i s o l a t e d  e n u m e ra tio n s  
t h e r e  i s  an  e v e r  p r e s e n t  and  a p p r e c ia b le  e lem en t o f  
in d e te r m in a t io n .  He p o in ts  o u t  t h a t  i f  t h e  t r u e  
n e u t r o p h i l e  p e rc e n ta g e  i s  70# , th e  p o s s i b i l i t y  o f  
e s t im a t in g  to  w i th in  5# i f  200 c e l l s  a r e  c o u n te d  i s  
o n ly  7 1 .5 #  w h ile  t h e  c h an c es  o f  e s t im a t in g  to  w i th in  
10# i s  8 0 # . S i m i l a r ly  i f  t h e  t r u e  ly m p h o c y tic  p e r ­
c e n ta g e  i s  2 0# , th e  p o s s i b i l i t y  o f  e s t im a t in g  to  
w i th in  3# and  5# when 200c e l l s  a r e  c o u n te d , i s  
r e s p e c t i v e l y  o n ly  54# an d  6 7 .5 #  T h is  d e m o n s tra te s  a  
d e c id e d ly  s t r i k i n g  e le m e n t o f  e r r o r  and  th u s  g r e a t  
c l i n i c a l  im p o rta n c e  c a n n o t n e c e s s a r i l y  b e  a t t a c h e d  
to  w h ite  c e l l  v a r i a t i o n s  o f  s m a ll  d im e n s io n , when th e  
o r d in a r y  m ethod o f  e x a m in a tio n  i s  em ployed. By th e  
s e r i a l  m ethod o f  i n v e s t i g a t i o n ,  a s  a d o p te d  i n  t h i s  
r e s e a r c h ,  th e  p o s s i b i l i t y  o f  e r r o r  i s  re d u c e d  co n ­
s i d e r a b l y .  C a lc u la t io n s  b a s e d  on th e  p r e s e n t  te c h n iq u e  
show t h a t  i f  t h e  t r u e  n e u t r o p h i l e  p e rc e n ta g e  i s  70# 
th e n  th e  p o s s i b i l i t y  o f  e s t im a t in g  t o  w i th in  5# and  
1 0 # , i f  200 c e l l s  a r e  c o u n te d  i s  9 5 .3 #  and  9 6 .7 #  
r e s p e c t i v e l y .  The d im in u t io n  o f  e r r o r  i s  ev en  more 
c l o s e l y  d e m o n s tra te d  i n  th e  ly m p h o c y tic  f i g u r e s ,  w h e re , 
i f  th e  t r u e  ly m phocy te  p e rc e n ta g e  i s  2 0# , th e n  th e
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c h an c es  os e s t im a t in g  to  w i th in  Zfi and  by  t h e  
e n u m e ra tio n  o f  200 c e l l s ,  i s  r a i s e d  to  92.4?& and  
94.7T& r e s p e c t i v e l y .  T hese  f i g u r e s  d e m o n s tra te  
c l e a r l y  th e  a c c u ra c y  and  a d v a n ta g e s  o f  th e  s e r i a l  
m ethod o f  i n v e s t i g a t i o n  a s  com pared w ith  s i n g l e  
r o u t i n e  i n v e s t i g a t i o n s .  I t  seem s s u p e r f lu o u s  t o  
em p h asise  th e  e rro n e o u s  im p re s s io n  w hich  m ust h e  
o b ta in e d  i f  a  num ber o f  c a s e s  a r e  com pared b y  th e  
o r d in a r y  r o u t i n e  m ethod s in c e  t h e  h y p e r ly m p h o c y tic  
v a lu e s  o v e r a  p e r io d  w i l l  n e c e s s a r i l y  b e  a d e q u a t e l y  
b a la h c e d  b y  h y p o ly m p h o cy tic  v a lu e s  a t  a n o th e r  s t a g e  
o f  t h e  i n v e s t i g a t i o n  o r  b y  t h e s e  v a lu e s  o c c u r r in g  i n  
a  d i f f e r e n t  c a s e ,  th e r e b y  g iv in g  a  ra n g e  o f  v a lu e s  
w i th in  no rm al l i m i t s .  M a n i f e s t ly ,  a  t o t a l l y  e rro n e o u s  
im p re s s io n  o f  th e  v a r i a b i l i t y  o f  th e  h a e m o ^ ® ^ 0 
f u n c t i o n  i s  th u s  o b ta in e d  and  t h e  m inor v a r i a t i o n s  
fro m  n o r m a l i ty  i n  a  g iv e n  c a s e  f a i l  t o  b e  a p p r e c i a te d .
When c o n s id e r in g  th e  s i g n i f i c a n c e  o f  hyperlym pho­
c y t o s i s  a t  c e r t a i n  s ta g e s  o f  t h e  M anic D e p re s s iv e  
s t a t e ,  s e v e r a l  d i f f i c u l t i e s  a r e  e n c o u n te re d . I t  i s  
w e l l  known t h a t  th e  u s u a l  r e a c t i o n  t o  t h e  p re s e n c e  o f 
i n f e c t i o n  i s  a  P o ly m o rp h o n u c lea r  l e u c o c y to s i s  an d  
i t  h a s  b e e n  s u g g e s te d  t h a t  th e  h y p e r  ly m p h o c y tic  r e a c t i o n
84 .
i s  m e re ly  a n  i n d iv id u a l  v a r i a t i o n  o f  th e  u s u a l  r e ­
sp o n s e . T h is  v iew , h o w ev er, h as h e e n  n e g a t iv e d  by 
two f a c t s .  F i r s t l y ,  a s  d e m o n s tra te d  h y  C o t t r e l l ,  
t h e  in c r e a s e d  ly m p h o c y tic  r e s p o n s e  c a n n o t n e c e s s a r i l y  
he  re g a rd e d  a s  a  s p e c i a l  and  i n d iv i d u a l  t i s s u e  r e ­
a c t i o n  to  i n f e c t i o n  s in c e  th e  p re s e n c e  o f  a  m arked 
d e g re e  o f  hyperiym phocy tosis i n  one o f  h i s  M anic De­
p r e s s i v e  c a s e s  was fo l lo w e d  hy  th e  u s u a l  po lym orphonu­
c l e a r  l e u c o c y to s i s  w ith  th e  o n s e t  o f  A cu te  F o l l i c u l a r  
T o n s i l l i t i s .  S e c o n d ly , a s  r e p o r t e d  h y  v a r io u s  ob­
s e r v e r s ,  p a r t i c u l a r l y  Dods Brow n, R o ss , P i l o z ,
(16)
H u s s e ls  and  M cDowall, a  ly m p h o c y tic  r e a c t i o n  c a n  h e  
a l t e r e d  t o  a  h ig h  g ra d e  p o ly m o rp h o n u c le a r  l e u c o c y to s i s  
h y  a n  i n j e c t i o n  o f  v a r io u s  s u b s ta n c e s  su c h  a s  Sodium 
N u c le in a te ,  H u e le ic  A c id , A rgentum  C o l lo id a le  and  
T u b e rc u l in .
F u r th e r  i t  i s  w e l l  known t h a t  a  num ber o f p h y s io ­
l o g i c a l  s t a t e s  c a n  c a u se  a  p ro n o u n ced  n e u t r o p h i l i a  
i n  th e  a b s e n c e /o f  i n f e c t i o n  h u t  t h e r e  i s  no a v a i l a b l e  
e v id e n c e  i n  f a v o u r  o f  a  p e r s i s t e n t  h y p e r  ly m p h o c y to s is  
u n d e r  th e s e  c o n d i t i o n s .  The fo rm e r  phenom enon c a n  h e  
s a t i s f a c t o r i l y  a c c o u n te d  f o r  on th e  a s su m p tio n  t h a t  th e  
h o n e  m arrow a c t s  a s  a  r e s e r v o i r  f o r  m a tu re  c e l l s  to
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cope w ith  th e  "body’ s p h y s io lo g ic a l  demands and  t h a t  
any  in c r e a s e  i n  th e  "blood c o n s t i t u e n t s  m ost "be r e ­
g a rd e d  a s  "being due to  in c r e a s e d  f u n c t i o n a l  demand.
I n  c o r r e l a t i o n  w i th  t h i s  t h e o r y ,  i t  i s  o f  v a lu e  
to  c o n s id e r  th e  a v a i l a b l e  e v id e n c e  a s  to  th e  p re s e n c e
o r  o th e rw is e  o f  th e  phenomena o f  " d i g e s t i v e  l e u c o c y t o s i s ” . 
(11)
S z a b u n ie w ie z , a s  a  r e s u l t  o f  a n im a l e x p e r im e n ts ,  r e ­
g a rd s  th e  phenomenon a s  o f  th e  n a tu r e  o f  a  " c o n d i t io n ­
ed r e f l e x ” and  had  d e m o n s tra te d  i t s  p re s e n c e  even  i n
th e  a b se n c e  o f  fo o d  i n  dogs who w ere f e d  a t  a  s e t  h o u r
(12)
on s u c c e s s iv e  d a y s . R osenow , b y  e l e c t r i c a l  e x p e r im e n ts
r e g a r d s  th e  phenomenon a s  b e in g  d e p e n d e n t upon n e rv o u s
s t i m u l a t i o n  o f  th e  bone  m arrow and n o t  s im p ly  to  a
r e d i s t r i b u t i o n  o f  th e  c i r c u l a t i n g  c e l l s .  On th e  
(1 3 )
o th e r  h a n d , Shaw a d v an c es  c o n s id e r a b le  e v id e n c e  i n  
f a v o u r  o f  i t s  n o n - e x i s te n c e .  A c co rd in g  to  t h i s  ob­
s e r v e r ,  t h e  t o t a l  num ber o f  le u c o c y te s  e x h ib i t  two 
" d a i l y  t i d e s ” w h ich  a r e  u n in f lu e n c e d  b y  fo o d ,  r e s t ,  
s l e e p  o r  e x e r c i s e .  The ”d ay  t i d e ” b e g in s  i n  th e  f o r e ­
noon  and  g r a d u a l ly  i n c r e a s e s ,  r e a c h in g  i t s  p e a k  i n  th e  
l a t e  a f t e r n o o n  and  e b b in g  t o  i t s  i n i t i a l  l e v e l  t o ­
w ards e v e n in g . T h e ," n ig h t  t i d e ” i n  a  s i m i l a r  f a s i o n  
b e g in s  s h o r t l y  a f t e r  th e  f i n a l  ebb o f  the*U ay t i d e ” ,
re a c h e s  i t s  f lo o d  s h o r t l y  a f t e r  m id n ig h t and  s lo w ly  
f a l l s  away to w ard s m orn ing  to  be  su c c e e d e d  b y  th e  
s lo w ly  r i s i n g  " d a i ly  t i d e ” . I t  i s  a p p a r e n t  t h a t  
th e s e  v a r i a t i o n s  m ust in f lu e n c e  th e  r e l a t i v e  b lo o d  
e s t im a t io n s  to  a  c o n s id e r a b le  e x te n t  d ep en d in g  upon 
th e  tim e  o f  th e  d a y . The e s s e n t i a l  f e a t u r e  o f  n o t e ,  
ho w ev er, i s  t h a t  t h i s  t i d a l  c o n d i t io n  a l th o u g h  ex ­
e r t i n g  a n  in f lu e n c e  on th e  a b s o lu te  v a lu e s  o f  t h e  
d i f f e r e n t  b lo o d  c o n s t i t u e n t s , does n o t  a l t e r  th e  r e ­
l a t i v e  p e rc e n ta g e s  to  an  a p p r e c ia b le  d e g re e  and  th u s  
any  h ig h  r e l a t i v e  v a lu e s  c a n n o t n e c e s s a r i l y  b e  a c c e p te d  
a s  b e in g  due m e re ly  t o  th e  p re s e n c e  o f  th e s e  d a i l y  ' 
f l u c t u a t i o n s .  F u r t h e r ,  a l th o u g h  t h i s  n o rm al v a r i a t i o n  
may c o n s id e r a b ly  a f f e c t  a  s i n g l e  d e te r m in a t io n  i t s  i n ­
f lu e n c e ,u p o n  a  s e r i a l  co u n t i s  d e f i n i t e l y  l e s s e n e d  and  
i n  th e  g roup  o f  c a s e s  u n d e r re v ie w  c a n  b e  ig n o re d ,  
e s p e c i a l l y  i n  r e g a r d  to  th e  r e l a t i v e  f i g u r e s .
The m ore r e c e n t  w ork o f  l e p s k a i a  an d  G o ld b e rg , 
r e g a r d in g  th e  e f f e c t s  o f  m e n ta l  and  p h y s i c a l  w ork upon 
l e u c o c y t i c  a c t i v i t y  s e r v e s  to  i n d i c a t e  t h e  p a r t i c i p a t i o n  
o f  th e  ly m p h a tic  sy s te m  i n  t h i s  r e a c t i o n .  A cco rd in g  
t o  t h e s e  o b s e r v e r s ,  any  in c r e a s e  i n  th e  n e u t r o p h i l e
v a lu e s  ta k e s  p la c e  a t  th e  ex p en se  o f  th e  lym phocy tes 
w h ile  th e  c o n t r a r y  a l s o  h o ld s  good w ith  th e  p r o v is o  
t h a t ,  i f  th e  w ork h e  u n d u ly  s e v e r e  o r  p ro lo n g e d , 
an d  e s p e c i a l l y  i f  i t  i s  m e n ta l r a t h e r  th a n  p h y s i c a l  
i n  c h a r a c t e r ,  t h e r e  i s  a  c o m p le te  d is a p p e a ra n c e  
o f  e o s in o p h i le s  from  th e  c i r c u l a t i o n  w i th  th e  
a p p e a ra n c e  o f  im m ature  n e u t r o p h i l e s  and  in c r e a s e d  
ly m p h o c y to s is .  I t  i s  i n t e r e s t i n g  to  n o te  th e  c o r r e l a t i o n  
b e tw ee n  th e  o b s e r v a t io n  o f  th e s e  a u th o r s  who h ave  
a d v an c ed  th e  th e o r y  o f  a n  a u t o - i n t o x i c a t i o n  to  a c c o u n t 
f o r  th e  phenomenon w ith  th e  r e s u l t s  o b ta in e d  i n  t h i s  
r e s e a r c h .  The m a n ia c a l  p h a se  may b e  a c c e p te d  a s  one 
o f  s e v e re  m e n ta l e f f o r t  and  i s  a s s o c i a t e d  w i th  a n  
i n c r e a s e  i n  ly m p h o c y tic  r e s p o n s e  w h ile  th e  d e p re s s iv e  
p h a s e ,  a s s o c i a t e d  w i th  d im in is h e d  ly m p h o c y tic  v a lu e s ,
may b e  r e g a rd e d  a s  a  p e r io d  o f  m e n ta l i n a c t i v i t y .
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I n v e s t i g a t i n g ,  a lo n g  s i m i l a r  l i n e s ,  Ackerm ann and  
l e b r e c h t  h a v e  d e m o n s tra te d  t h e  e f f e c t s  o f  m easu red  
e x e r c i s e  upon th e  c i r c u l a t i o n  an d  fo u n d  t h a t  i n  
t r a i n e d  a t h l e t e s  no a p p r e c ia b le  ch an g es o c c u r re d  even  
f o l lo w in g  upon p ro lo n g e d  o r  s t r e n u o u s  e x e r c i s e  w h ile  
i n  u n t r a i n e d  p e rs o n s  o r  i n  th o s e  unaccustom ed  to  p r o ­
lo n g e d  e x e r t i o n ,  a  p r o g r e s s iv e  d e c re a s e  i n  n e u t r o p h i le s  
w ith  a  c o n c o m ita n t i n c r e a s e  i n  ly m p h o cy tes  f o l lo w e d .  
T hese  e x p e rim e n ts  s e r v e  to  em p h asise  th e  im p o rta n c e  
o f  t h e  ly m p h a tic  sy s te m  a s  a  " se co n d  l i n e  o f  d e fe n c e "  
a g a i n s t  e i t h e r  i n f e c t i o n  o r  f a t i g u e .  The hone m arrow 
u n d o u b te d ly  shows a  p r e d i l e c t i o n  f o r  t h e  p ro d u c t io n  
o f  n e u t r o p h i l e s  w hich  i s  so  p ro n o u n ced  t h a t  th e  o th e r  
v a r i e t i e s  a r e  p h y s i o l o g ic a l l y  sp e a k in g  n e g le c te d  h y  
th e  r e t i c u lo - e n d o th e l iu m .  I f  a n  e x c e s s iv e  number o f 
c e l l s  a r e  r e q u i r e d  f o r  any  r e a s o n ,  i n f e c t i v e  o r  o t h e r ­
w is e ,  a n  im m ed ia te  h y p e r p la s i a  o f  th e  hone  m arrow r e ­
s u l t s  w i th  a  c o n se q u e n t in c r e a s e d  p r o d u c t io n  o f  n e u t r o ­
p h i l e s  and  a  c o r re s p o n d in g  r e d u c t io n  i n  i n t e n s i t y  o f  
ly m p h o c y to p o ie s is .  Upon t h e  s u b s id e n c e  o f  t h e  c a u s a t iv e  
a g e n t ,  h o w ev er, t h e  n e u t r o p h i l e  v a lu e s  r a p i d l y  r e t u r n  
t o  n o rm al w h i le  th e  ly m p h o c y tic  v a lu e s  in c r e a s e  b o th  
r e l a t i v e l y  a n d  a b s o l u t e ly  so  t h a t  a  " p o s t  i n f e c t i v e  
ly m p h o c y to s is "  r e s u l t s .  ITo s a t i s f a c t o r y  e x p la n a t io n  
o f  t h i s  phenom enon h a s  b e e n  a s  y e t  ad v an ced  b u t  i t  
w ou ld  seem  t h a t  th e  ly m p h o c y tic  r e s p o n s e  m ust b e  r e ­
g a rd e d  a s  a n  a t te m p t  b y  th e  economy to  e q u a l i s e  th e  
p ro d u c t io n  o f  th e  n e u t r o p h i l i c  and  ly m p h o c y tic  e le m e n ts
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i n  r e s p o n s e  t o  i n f e c t i o n  and  a s  th e  n e u t r o p h i l e  
r e a c t i o n  o c c u rs  p r i m a r i l y  and  i s  u n d u ly  p ro n o u n ce d , 
t h e  ly m p h o c y tic  r e a c t i o n  m ust h e  r e g a rd e d  a s  se c o n d a ry  
h o th  i n  tim e  o f  o c c u r re n c e  and  i n  im p o r ta n c e . On th e  
o th e r  h a n d , th e  ly m p h o c y tic  r e s p o n s e  may h e  i n t e r ­
p r e t e d  a s  th e  " se c o n d  l i n e  o f  d e fe n c e "  w hich  s e rv e s  
a s  th e  sy s te m ’ s s o l e  p r o t e c t i o n  a g a i n s t  f u r t h e r  
im p a irm en t d u r in g  th e  c o n v a le s c e n t  p e r io d  an d  w hich
i f  i t  f a i l s ,  m ust o f  n e c e s s i t y  h e  fo l lo w e d  hy  s e v e re
( 1 6 )
and  f a r  r e a c h in g  e f f e c t s .  H ic k l in g ,  a s  a  r e s u l t  o f  
h i s  o b s e r v a t io n s  upon t h e  p r o d u c t io n  o f  " s t e r i l e  
a b s c e s s e s "  h a s  ad v an ced  th e  th e o r y  t h a t  t h i s  h y p e r -  
ly m p h o c y tic  r e s p o n s e  i s  c o n c e rn e d  r a t h e r  w ith  t i s s u e  
r e p a i r  th a n  w i th  d i r e c t  r e a c t i o n  and  i t  may h e  t h a t  
t h e  tw o - fo ld  f u n c t i o n  o f  p r o t e c t i o n  and  t i s s u e  r e p a i r  
i s  t h e  r e a l  e x p la n a t io n  o f  th e  ly m p h o c y tic  r e p o n s e .  
T hus, th e  p r e s e n c e  o f  t h i s  phenomenon may h e  r e g a rd e d  
a s  a n  i n d i c a t i o n  t h a t  th e  i n f e c t i v e  l e s i o n  o r  o th e r  
f a c t o r  c a u s a t iv e  o f  th e  m e n ta l symptoms h a s  b e e n  o v e r ­
come o r ,  a t  l e a s t  i s  b e in g  h e ld  i n  checlc and  i t s  p r e ­
s e n c e  i s  t o  h e  i n t e r p r e t e d  a s  a  s ig n  o f  th e  o n s e t  o f  
b o d i ly  r e p a r a t i v e  p r o c e s s e s .  T h is  r e s p o n s e  s e r v e s
a s  a n  in d e x  to  th e  c a p a c i ty  o f  th e  p a t i e n t  to  p r o ­
g r e s s  s a t i s f a c t o r i l y  o r  o th e rw is e  a n d , fro m  th e  c a s e s  
exam ined , i t  h a s  b e e n  n o te d  t h a t  th e  p ro g n o s is  i n  
th o s e  w i th  a  w e l l  m arked h y p e r ly m p h o c y to s is  h a s  b e e n  
d e f i n i t e l y  b e t t e r  th a n  i n  th o s e  show ing e i t h e r  no 
re s p o n s e  o r  a  f a i l u r e  o f  r e s p o n s e .  The i n v e s t i g a t i o n  
o f  o v e r 2000 su c h  e s t im a t io n s  h a s  l e a d  to  th e  f o l lo w ­
in g  c o n c lu s io n s .
1 .  T h a t t h e  s e r i a l  c o u n t te c h n iq u e  i s  t h e  o n ly  
s a t i s f a c t o r y  m ethod a v a i l a b l e  f o r  d e te rm in in g  th e  
v a r i a t i o n s  i n  th e  h a e m o p o ie tic  sy s te m  o v e r  a  p ro lo n g e d  
p e r io d  and  s h o u ld  r e c e i v e  p re c e d e n c e  o v e r th e  u s u a l  
s i n g l e  e s t im a t io n  common to  r o u t i n e  p ro c e d u re .
2 . T h at th e  p re s e n c e  o f  m arked ly m p h o c y tic  
v a r i a t i o n s  c a n n o t b e  a t t r i b u t e d  to  m orb id  p s y c h o lo g ic a l  
f a c t o r s  a lo n e  an d  m ust b e  g o v e rn e d  b y  u n d e r ly in g  p a th o l  
o g i c a l  p r o c e s s e s .
3 .  T h a t th e  p re s e n c e  o f  m arked an d  p e r s i s t e n t  
v a r i a t i o n s  fro m  th e  n o rm al i n d i c a t e s  t h a t  t h e  c a u s a t iv e  
p a th o l o g i c a l  p ro c e s s  i s  one o f  c o n s id e r a b le  i n t e n s i t y  
a n d  d u r a t i o n .
4 .  T h a t & p e r s i s t e n t l y  n o rm al r a n g e  i s  i n d i c a t i v e
o f  a  c o n d i t io n  o f  s t a b i l i t y ,  i f  n o t  to  s a y  c h r o n i c i t y ,  
and  i f  a t  a l l  p ro lo n g e d  m ust a f f e c t  r e c o v e r y  t o  a n  
u n fa v o u ra b le  d e g re e .
5 . T h a t t h e  m e n ta l s t a t e s  show a n  in t im a te  
p a r a l l e l i s m  w i th  th e  b lo o d  p i c t u r e s ,  r e n d e r in g  th e  
l a t t e r  v a lu a b le  i n  p r o g n o s i s .
6 .  T h a t ,  a s  a  g e n e r a l  r u l e ,  t h e  a l t e r a t i o n s  i n
r
t h e  h a e m o p o e itic  sy s te m  p re c e d e  th e  a l t e r a t i o n  i n  
t h e  m e n ta l Symptoms and may b e  re g a rd e d  a s  p re d e te rm in ­
in g  t h e i r  fo rm  and  c h a r a c t e r i s t i c s .
7 . T h a t th e  p re s e n c e  o f  a  h y p e rly m p h o c y tic  
r e a c t i o n  i s  i n d i c a t i v e  o f  im provem ent i n  th e  m e n ta l 
s t a t e  and  c o n v e r s e ly  h y p o ly m p h o c y to s is  e s p e c i a l l y  i f  
a t  a l l  p r o lo n g e d , i s  o f  u n fa v o u ra b le  p r o g n o s t ic  s i g ­
n i f i c a n c e .
8 .  T h a t ,  i n  d o u b t f u l  c a s e s ,  t h e  s e r i a l  m ethod 
o f  e s t im a t in g  th e  b a la n c e  b e tw ee n  th e  d e fe n c e  m echan­
ism  and  th e  c a u s a l  f a c t o r s  s h o u ld  re c e iv e  p re c e d e n c e  
o v e r  th e  c l i n i c a l  f e a t u r e s  o r  a t  l e a s t  s h o u ld  r e s u l t  
i n  t h e  c a s e  b e in g  c a r e f u l l y  re v ie w e d  i f  th e  c l i n i c a l  
s t a t e  and  th e  u n d e r ly in g  p a th o l o g i c a l  p ro c e s s e s  f a i l  
to  c o r re s p o n d .
9 .  Norm al ra n g e  a v e ra g e  f in d in g s  may b e  th e  
p ro d u c t  o f  th e  ex trem es o f  n o r m a l i ty  a n d , a s  s u c h , 
a r e  o f  v e ry  d i s t i n c t  v a lu e  a s  a n  in d e x  o f  s t a b i l i t y .
T h is  in d e x  to  th e  s t a b i l i t y  o r  o th e rw is e  o f  th e  
r e s p o n s e s  i s  o f  v a lu e  i n  e s t im a t in g  th e  b a la n c e  b e ­
tw een  d e f e n s iv e  a c t i v i t y  and  a t t a c k .
S u f f i c i e n t  e v id e n c e  h a s  b e e n  ad v an ced  to  i n d i c a t e  
t h a t ,  b o th  fro m  a  p h y s io lo g ic a l  and  a  p s y c h o lo g ic a l  
p o in t  o f  v ie w , th e  s u b je c t  i s  o f  g r e a t  im p o r ta n c e .
I n  th e  M anic D e p re s s iv e  P sy c h o se s  t h e r e  a r e  d e f i n i t e  
i n d i c a t i o n s  t h a t  th e  ly m p h o c y tic  sy s te m  i s  b e in g  a c te d  
upon  t o  a  d e g re e  t h a t  i s  p a th o l o g i c a l  i n  i n t e n s i t y .
The w h o le  q u e s t io n  a p p e a rs  t o  depend upon th e  i n t e r ­
r e l a t i o n s h i p  o f  r e a c t i o n  to  th e  p re s e n c e  o f  i n f e c t i o n  
b e tw e e n  th e  two fc re a t h a e m o p o ie tic  s y s te m s , th e  m y e lo id  
and  th e  lym pho id  s y s te m s , When t h i s  i s  c o r r e l a t e d  w i th  
t h e  f a c t  t h a t  a n  i n c r e a s e d  ly m p h o c y tic  r e a c t i o n  o c c u rs  
s d b s e q u e n t  to  f a t i g u e  o r  s t r e n u o u s  e x e r c i s e ,  i t  seem s 
p o s s i b l e  t h a t  i n  t h e  M anic D e p re s s iv e  P s y c h o s e s , we 
a r e  d e a l in g  w ith  a n  i n te r m e d ia te  p h a se  o f  m e n ta l and  
p h y s i c a l  e x h a u s t io n  w h ich  i f  p ro lo n g e d  i n d e f i n i t e l y  
m ust n e c e s s a r i l y  r e s u l t  i n  co m p le te  a s th e n ia  o f  m ind
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and  "body. What f a c t o r  i s  in s t r u m e n ta l  i n  p ro d u c in g  
t h i s  c o n d i t io n  m ust re m a in  a t  p r e s e n t  h y p o t h e t i c a l  
h u t  i t  a p p e a rs  l o g i c a l  to  assum e t h a t  i t  m ust h e  
o f  t o x ic  o r i g i n ,  w h e th e r  m e ta b o l ic ,  b a c i l l a r y ,  a u to ­
to x ic  o r  o th e rw is e  and  i t  i s  p ro b a b le  t h a t  i t  i s  
in f lu e n c e d  t o  a  d i s t i n c t  and  v a r i a b l e  d e g re e  b y  th e  
m e n ta l  and  p h y s i c a l  c h a r a c t e r i s t i c s  o f  th e  i n d i v i d u a l .  
I n  c o n c lu d in g ,  i t  fo l lo w s  t h a t  i f  th e  p re s e n c e  o f  
a  s p e c i f i c  n e u ro to x ic  e lem en t c a n  b e  s a t i s f a c t o r i l y  
a s s o c i a t e d  w i th  th e  m e n ta l s t a t e ,  th e n  th e  so m a tic  
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